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PATENT TRUSTS. 

A decision of unusual interest and possible impor- 
tance has recently been made by Judge Baker, of the 
United States Court for the District of Indiana. If 
upheld by the Supreme Court, it is likely nullify, toa 
great extent, the existing laws relating to patents. 

By the eighth section of the Constitution, Congress is 
empowered ‘‘To promote the progress of science and 
the useful arts, by securing for limited times, to 
authors and inventors, the exclusive right to their re- 
spective writings and discoveries.” 

Here is a clear and express provision by which a spe- 
cial class of trusts or monopolies may be set up, which 
are to be exercised and enjoyed by the individuals to 
whom they are granted. 

It remained for Congress to provide suitable enact- 
ments for carrying into practical effect these constitu- 
tional monopolies; and this has been done in the series 
of statutes known as the patent laws. 

In accordance with the constitutional declaration, 
these laws provide that the original and first invent- 
or of any new and useful improvement may obtain a 
patent and enjoy the exclusive right to ake, sell and 
use his invention, and grant rights to others to make, 
sell and use during the short period of seventeen 
years, after which, the invention becomes public prop- 
erty and all the people are free to use it. 

The object of the framers of the Constitution was to 
stimulate the studying out of new inventions, so that 
the people at large might be always supplied with 
multiplied successions of new and diversified indus- 
tries ; for by industry we thrive; by industry the re- 
sources of a country are developed, and the people 
made wealthy, happy and contented. 

The marvelous industrial growth of this country, 
and its fame throughout the world as the originator 
and exemplifier of new industries, attests the wisdom 
of the fathers in writing into the Constitution that pro- 
vision by which exclusive privileges—monopolies or 
trusts, if any one prefers so to call them—might be 
granted to authors of new inventions. This provision 
of our great charter is positive and permanent; at any 
rate, it cannot be changed without the assent of 
three-fourths of the forty-four States composing the 
present Union. 

The decision of Judge Baker to which we have re- 
ferred is that given in the case of the National Har- 
row Company, a New Jersey corporation, agents for 
or owners of a number of harrow patents, forming, it 
isalleged, a harrow trust. The company sued certain 
parties in Indiana for infringement of one of their 
patents. ‘The defense was, not that they did not in- 
fringe, but that the Harrow Company was a trust, 
whose object was not to manufacture harrows, but to 
control the trade in and put up the price of harrows; 
objects which, they pleaded, were contrary to public 
policy and which the court ought not to aid or enter- 
tain. Judge Baker accepted the defendants’ plea and 
the bill for infringement was dismissed. The judge 
ruled as follows: 

“So far as I can perccive, the complainant is or- 
ganized to receive assignments of the legal title of 
harrow patents, to grant back licenses to assignors to 
use and enjoy the same, to collect from each member 
of the combination or trust $1 as a license fee for each 
harrow manufactured and sold, to regulate and con- 
trol the price at which harrows may be sold by the 
members of the combination, and to prosecute and de- 
fend all suits involving the alleged infringement of 
such assigned patents. 

‘“*Tt seems to me that such a combination is illegal 
and that its purposes are violative of sound public 
policy. The common law forbids the organization of 
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tions and firms. They are dangerous to the peace and 
good order of society, and they arrogate to themselves 
the exercise of powers destructive of the right of free 
competition in the markets of the country, and by 
their aggregate power and influence imperil the free 
and pure administration of justice. 

“Complainant says that its title to the patent in 
question is valid, and that it has a lawful right to its 
protection from invasion by a stranger, regardless of 
the objects and purposes of the combination which it 
represents. On the other hand, the defendants con- 
tend that to give its title protection would be to give 
aid to the unlawful purposes of the combination. In 
suits at law itis doubtlesstrue, asa general proposition, 
that a wrongdoer will not be permitted to dispute the 
legal title of one in possession of money or property 
by showing that the title thereto was unlawfully ac- 
quired, or that the owner intends to apply it to an un. 
lawful use. I have strong doubts whether this rule 
ought to apply to a suit in equity, where nothing but 
clean hands and a good conscience will move the court 
to act. The combination represented by the com- 
plainant is not illegal in any other sense except that 
the law will not lend its aid to the accomplishment of 
its purposes. The common law does not prohibit the 
making of such combinations. It merely declines 


‘after they have been made to recognize their validity 


by refusing to make any decree or order which will in 
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tions. It seems to me that the court cannot sustain 
the present bill without giving aid to the unlawful 
combination or trust represented by the complainant. 
The question is not free from doubt; but in case of 
doubt I feel it my duty to resolve it in such a way as 
will not lend the countenance of the court to the crea- 
tion of combinations, trusts or monopolies. They 
have already grown to alarming proportions, and 
courts, to the full extent of their powers, ought to dis- 
countenance and repress them.” 

If this is good law, it would seem that the provision 
of the Constitution and the laws of Congress concern- 
ing patents are of less value than has been supposed. 
Every patent granted is a monopoly or trust. Very 
few inventors or their agents are manufacturers. In 
general, the chief aim of every patentee is to establish 
a trust, or, in other words, to hold the exclusive control 
of the prices for which his invention may be used by 
others; and in this way he is supposed to be able to 
gather in the reward which the Constitution and the 
patent laws have promised him. 

Whether an inventor or his agent or assign owns 
one harrow patent or eighty-one patents makes no 
difference in respect to his right to the protection of 
the laws that secure to him the exclusive control of 
his inventions. 

The substance of Judge Baker’s ruling appears to 
be that patents are trusts; that trusts and monop- 
olies have grown to alarming proportions ; therefore, 
patentees of new inventions, or their assigns, in their 
pursuit of infringers, are to be discountenanced, re- 
pressed, deprived of their constitutional rights and 
thrown out of court without a hearing. 

Temporary patent irusts were regarded by the 
framers of the Constitution as highly expedient and 
desirable methods to promote the prosperity of the 
country. An experience of a hundred years confirms 
the soundness of their judgment. More than seven- 
eighths of our manufacturing industries were founded 
on patent trusts. Almost every new industry that 
springs up in these days has a patent monopoly for 
its basis. Is it possible Judge Baker is correct when 
he denounces these trusts as dangerous to the peace 
and good order of society, illegal, and violative of 
sound public policy ? 

That patent trusts are, for the short timethey exist, 
destructive of the right of free competition in the mar- 
kets of the country, we unhesitatingly admit. They 
were expressly intended to be destructive of competi- 
tion. Inno other way could the inventor enjoy the 
exclusive right to make, use and sell his-invention. 

That the free and pure administration of justice was 
not only imperiled, but actually denied, in the patent 
trust case above cited, we are also compelled, with re- 
luctance, to admit. But we hope and believe no such 
miscarriage will take place in the higher court to 
which an appeal will doubtless be taken. 

41-9 > 
THE HEAVENS IN APRIL. 

Venus is queen of the evening. In the course of the 
winter we have seen the celestial primacy pass from 
Mars to Jupiter, and now Jupiter in turn yields place 
and Venus asserts her superiority over her great belted 
brother. Still, conspicuous and beautiful as she ap- 
pears, Venus is only at the beginning of her career as 
the evening star. During the coming month she will 
gain nearly 17 per cent in brilliancy. In the telescope 
she presents the form of a gibbous moon. It is much 
to be regretted that so little attention is paid to the 
study of Venus in the great observatories of the world. 
It is true that the excessive brilliancy of the planet 
renders the detection of its surface markings difficult, 
yet that fact should not deter those who have instrn- 
ments of great power at their command from doing the 
very best that can be done to discern the real features 
of a globe which, at regular periods, not only ap- 
proaches the earth nearer than any other planet ever 
does, but which, most of all, resembles our planet in 
magnitude and situation. All things considered, it 
seems to me that we should look to Venus rather than 
to Mars for an analogue of the earth. Venus gets 
almost twice as much light and heat from the sun as 
the earth receives. Mars gets less than half as much as 
theearth. Remembering the vivific power of the sun- 
beams, which way should we look for life? We do not 
go toward the frozen poles, but toward the glowing 
equator, when we seek the wonders of animate exist- 
ence. 

At the beginning of the month Venus is in Aries; at 
the end in Taurus. 

Jupiter remains at the feet of the Twins, moving 
slowly eastward, and at the close of the month he will 
be almost between the two third magnitude stars Mu 
and Eta Geminorum. His cloud-enveloped globe still 
presents a magnificent appearance when viewed witha 
good telescope. 

Mars, stripped of his splendors, and hardly recog- 
nizable in his abasement as the brilliant red orb that 
commanded all eyes last autumn, is approaching the 
prince of the planets as if to pay him obeisance. On 
the 25th they will be in conjunction, Mars passing on 
the north side of Jupiter, at a distance of a little less 
than a degree and a half. After that date their po- 
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sitions will be reversed, Jupiter being to the west in- 
stead of to the east of Mars as heretofore. 

Saturn is advancing in the eastern heavens and can 
be well seen after midnight. It is now in Virgo, a little 
more than ten degrees directly east of the first magni- 
tude star Spices, and it is interesting to compare the 
light of the planet with that of the star. The former 
appears slightly larger than the latter, but it does not 
sparkle as Spica does, and it is not so white. The won- 
derful rings of Saturn can be viewed with a three inch 
telescope. 

Uranus remains near the fifth magitude star Nu in 
Libra, while Neptune is still between the golden horns 
of Taurus, a little above a line joining the fifth mag- 
nitude starsz and Iota. 

Mercury is too near the sun in the morning sky to be 
observed. 

The month begins with the moon near first quarter 
in Gemini. The phase occurs on the 2d, at half past 4 
P.M. The moon fulls on the morning of the 9th, in 
Virgo, and reaches last quarter on the evening of the 
16th, in Capricornus. New moon oceurson the 24th, at 
8:11 P. M. The moon will be in perigee half an hour 
before midnight on the 6th and in apogee at 7:44 P. M. 
on the 18th. 

The moon’s planetary conjunctions occur in the fol- 
lowing order: With Jupiter on the 1st at 4:10 P. M.; 
with Saturn on the 10th at 2:42 P. M.; with Uranus on 
the 11th at 1:27 P. M.; with Mercury on the 23d at 11:48 
P. M.; with Venus on the 27th at 5 P. M.; with Nep- 
tune on the 27th at 6:05 P. M.; with Jupiter (second 
visit) on the 29th at 4:27 A. M.; with Mars on the 29th 
at 6:56 A. M. 

Venus and Neptune will be in conjunction at 6 P. M. 
on the 29th. The planets will be three degrees apart, 
Venus being situated on the north. 

A few phenomena of Jupiter’s satellites in Eastern 
standard time follow: Ou April 2, at 5:27 P. M., the 
shadow of satellite IV will pass upon the planet’s disk, 
and will pass off at 7:51 P.M. On April 4, at 9:52 P. 
M.,, satellite I will pass upon the planet’s disk; its 
shadow will follow at 11:07 P. M., and will remain upon 
the disk until after the planet has set. Or April 13, at 
6:19 P. M., satellite I will enter upon the planet’s disk; 
its shadow will follow at 7:31 P. M., and will be half 
way across at 8:40 P. M. On the same evening, at 8:27 
P. M., satellite II will be occulted by passing behind 
the planet. On April 21, at 8 o’clock 59 minutes and 
59 seconds, satellite I will reappear from eclipse in the 
planet’s shadow. Watch for it on the eastern side of 
the planet at a distance of about half the diameter of 
the disk. GARRETT P. SERVISS. 

8 
THE CAREER OF A CHEMIST—A REJOINDER. 

The pathetic lament of J. G. L., on page 130 of the 
SCIENTIFIC AMERICAN, who acknowledges his career 
to have been a failure, has but little to do with the 
sentiments expressed in the article, ‘‘Or the Choice of 
a Career,” that appeared some weeks previous. There 
are men, yes, and worse, who have not succeeded in 
the life work planned for them, not because they were 
incompetent, but because they were lacking in that 
peculiar ability of persisting in spite of obstacles that 
is typical of the best Americans. Grant had it and 
showed it when he wrote the famous sentence, ‘*I 
propose to fightit out on this line if it takes all sum 
mer.” Goodyear had it when he persisted in his 
efforts to accomplish the vulcanization of rubber, 
although he became an object of ridicule and was 
ealled an India rubcer maniac. Ericsson had it when 
he built the ‘‘cheese box on a raft” that saved the 
Union on March 9, 1862, by driving the Merrimac under 
cover. Castner had it, too, when the electrolytic pro- 
cesses for the production of aluminum threatened the 
annihilation of his patents. Hedid not say, ‘‘I am no 
bookkeeper,” *‘I cannot accept a position .as a drug- 
gist,” ‘‘I cannot enter a shoe store as a clerk, norecan I 
work as stevedore.” No. He did what Grant did the 
close of the first day at Shiloh—namely, he gave orders 
for ‘an advance all along the lines the next morning.” 
Finding the benefits of the aluminum process tuken 
from him, he created the sodium industry. 

I wonder if J. G. L. knows anything about the his- 
tory of American chemistry. Prof. Chandler came 
to New York and acccepted his appointment at the 
then newly organized School of Mines without salary, 
because he Knew that he could make something ont of 
it. His gratuitous services tothe Board of Health 
in this city resulted in the creation of the office of 
chemist in that department for him. The younger 
Silliman organized a school of chemistry in the base- 
ment of one of the buildings in Yale College, and the 
result is the Sheffield Scientific School. He received 
no salary at first. 

Coming back to recent years, Remsen knew what he 
was about when he set Fahlberg to work on those com- 
pounds among which he discovered saccharine. I am 
afraid there is no place for J. G. L. among chemists, 
and thereare many who are like him. But, on the 
other hand, Lafayette, among our colleges, advertises 
for young men to study chemistry. Edward Hart, 
who fills the chair of chemistry there, said in 1893, in 
his address before the chemical section of the American 


Association for the Advancement of Science, ‘‘ In the 
Lehigh Valley, Pennsylvania, a district which took 
the lead in the iron district, there were not at that time 
[1868] more than two or three persons capable of mak- 
ing an analysis. Now the number of persons who 
would come under the same head, most of them actu- 
ally engaged in such work, is fifty.” Dr. Peter T. 
Austen, of the Brooklyn Polytechnic Institute, finds 
places forall his graduates, and even in the same issue 
of the SCIENTIFIC AMERICAN as J. G. L.’s communica- 
tion calls attention to ‘‘an invention needed.” By 
the way, Dr. Austen, since his return from Germany 
in 1876, has never found that his *‘ training and school 
ing” have made it necessary for him to regret his 
choice of a profession. If J. G. L. will dine with him, 
as I have done, and hear of the opportunities that have 
come to him, he will wish he was that kind of a chemist. 

Perhaps J. G. L. may think that there is nothing 
practical in these hastily written notes. There are 
some persons who cannot be led; they must be driven. 
When I think of the good work that is being done by 
our chemists through the United States, I feel that 
there is no cause for despondency. Indeed the future 
is brighter than ever before. I wish ny many friends 
in the chemical profession would testify in full to what 
I know only in part. If Dr. C. A. Doremus would tell 
what he has done for the improvement of glass, or Dr. 
G. W. Drummond would tell what he has accomplished 
in the manufacture of paints, or H. M. Murphy would 
tell what he has done for the varnish industry, or if 
Dr. Waldron Shapleigh would tell what he has accom- 
plished for the economic production of the rare earths 
for artificial illumination, or if E. K. Mitting would tell 
what he has done for the soap industry, or if Dr. 
Charles M. Shepard would tell what he has done for 
the development of a tea industry in the country, or, 
last of all, read what Prof. H. W. Wiley has done for 
the sorghum and beet sugar industries. By talking 
with these men and learning what they have done then 
perhaps J. G. L. will appreciate what it is to be a 
chemist. It is such men—and perhaps my illustra- 
tions are not the best ones—who are making great 
strides in the advancementof our American industries, 
and the time is steadily approaching when American 
genius will make these United States the greatest in- 
dustrial country of the world. 

The French government sent to the World’s Fair, 
held in Chicago during 1893, as its special representa- 
tive, Prof. A. Haller, of the technical school in Nancy, 
to study the advances made in industrial chemistry as 
shown by the exhibits there. His report, which has 
just been issued, and sent to me by him, contains the 
following paragraph concerning the States. He says: 
‘*No nation in the world possesses such wonderful 
natural resources and in no other country is it possible 
to produce under equal conditions of cheapness. And 
the time will come when it will have men educated to 
appreciate this condition of affairs and who know the 
state of European industries. Then the artificial con- 
ditions that have existed foralmost a half a century 
will come to an end.” 

I commend this article to J. G. L. 

+ 6+ ________ 
New Englanders the Finest 
World. 

Hiram 8. Maxim, the inventor of the Maxim gun, 
who has had a large experience during many years in 
manufacturing in various countries, and who ranks 
personally asa great mechanical expert, has the follow- 
ing to say, in a recent interview published in the New 
York Sun, touching the skill of the mechanies of dif- 
ferent countries: 

‘*Regarding the comparative skill of*mechanicians— 
American, French, British. Spanish, German—it would 
be impossible for me to mention one nation that excels 
in everything. Each nation has its own peculiarities 
and its own specialties. So far as my experience goes, 
and I have had agreat dealof it, I should say that the 
New Englanders are the finest mechanics in the world. 
I think any one who has investigated the subject will 
have to admit this. The tools which are designed and 
made in New England are incomparably ahead of 
those made in any other country. There is nothing in 
Europe that can at all compare, for instance, with the 
tools made by Brown & Sharpe, of Providence, R. L, 
Pratt & Whitney, of Hartford, Conn., and the Ameri- 
can Tool Company, of Boston. The Americans also 
excel in the manufacture of revolvers and sporting 
rifles, while for wood-working tools and machinery 
they are far ahead of all other nations. They are also 
ahead in automatic machinery for working metals and 
also in boot and shoe machinery, etc. There are, per- 
haps, about as many great inventions made in the 
United States as in all the rest of the world. The 
English may be considered the most skillful manufac- 
turers of high class woolen goods. They are quite 
equal to any in the manufacture of velvets and plushes. 
The hand-made double-barreled guns used for sport- 
ing purposes have reached a higher degree of excellence 
in England than in any other country. The English 
also have a leading position as builders of ships and 
marine engines. Microscopic and photographic appa- 
ratus is also very well donein England. 
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“I find that the Germans are very good mechanics ; 
they are quick to appreciate the advantages of a new 
system and to adopt it. The German tool makers 
have profited very largely by the introduction of 
American tools. Only a very few such tools, as, for 
instance, milling machines, etc., are imitated in Eng- 
land, but the Germans’ imitate every mortal thing of 
any value made in the States, and their work is only 
slightly inferior to that of the Americans. I have 
purchased and compared genuine American tools with 
German imitations, and have found that the castings 
of the former are sounder and stronger, and that the 
deviation from truth, though very small, in the Ger- 
man tools is three or four times as great as in well 
made American machines. The Germans excel in all 
sorts of cheap bronze articles, colored printing, etc. 
While the Austrians are very backward in tool mak- 
ing, they excel in leather work. 

“The Frenchmen are all-round good mechanics. 
The imitations of American tools made in France are 
nearly as accurate as the gennine articles themselves, 
while their instruments of precision are quite as accur- 
ate as those made in the States, but they are not made 
in quantities as is done there, and so the price of the 
French instruments is four or five timesas great as the 
American. The French are a nation of workers; they 
seem to like it, and I believe, everything considered, 
the Frenchman is the best mechanic in Europe. 

“In regard to Spanish mechanics, the number of 
manufactured articles which the Spaniard excels in is 
exceedingly small. Steel work inlaid with gold and 
silver and Damascus steel are their specialties. Some 
of this is very beautifully executed, and perhaps supe- 
rior to anything else that is done in the world. 

‘‘Forty years ago England was by far the greatest 
manufacturing nation in the world. In America, if 
any one wanted a good saw, a good plane, a reliable 
file, or a chisel that could be depended upon, he in- 
sisted that it should be made in England; nothing 
except of English make would bring a fair price. At 
the present moment the Americans not only make their 
oun tools, but are exporting largely to England. At 
the time when it was necessary to pay forty per cent 
duty on English steel to get it into the United States the 
Americans purchased it, paid the forty per cent duty, 
manufactured it into twist drills and other small articles 
paid about one and a half times the daily wage de- 
manded in England, and sold ata _ price considerably 
below what the same work could be produced for in 
England a much better article than ever had been 
made in England. Take the Morse twist drills, for in- 
stance. I have no doubt that these are largely manu- 
factured from English steel on which a duty has been 
paid. Still, they are very largely sold in England to- 
day. In fact, if anybody wants a reliable one, they al- 
ways demand the American drill made by the Morse 
Twist Drill Company. 

‘A few years ago while in St. Petersburg I visited a 
large dealer in hardware. I asked him where his tools 
came from. He said: ‘Originally we got nearly 
everything from England. At the present time the 
very cheap and poor tools are madein Russia, the com- 
mon tools that we sell to everybody are made in 
Germany; we get a few articles from France. From 
England we only buy a few Stubs’ files, reamers, and 
engraving tools, while our very high priced instruments 
of precision, such, for example, as micrometer calip- 
ers, squares, scales, rules, ete., come from the United 
States.’ He told me that the sale of English goods 
had fallen off lately so much that he was only selling a 
small fraction of what he originally sold. 

“Some few years ago, if any one in Europe wanted a 
drill press, a turning lathe, a planer, or shaping ma- 
chine, he was sure to get it from England. When 
the German government decided to make their rifles 
on the American interchangeable plan they purchased 
from Messrs. Pratt & Whitney, of Hartford, Conn., 
about $1,500,000 worth of American tools. These were 
brought to Germany, and a very enterprising manu- 
facturer in Berlin, seeing the great advantage of the 
American style of tools over those of European make, 
established a factory and commenced to build them on 
a very large scale. To-day this enterprising manufac- 
turer has not only practically driven the English tools 
from the market on the Continent of Europe, but he is 
also sending tools to England and selling them at 
prices considerably below those of English tools, and 
moreover, as they are close copies of American de- 
signs, they are found to be much handier and better 
adapted to the.work than tools of English design.” 

—_—____* +6>-o__——_ 
Good Business Maxims, 

Carefully examine every detail of your business. Be 
prompt in everything. Take time to consider and then 
decide positively. Dare to go forward. Bear trou- — 
bles patiently. Be brave in the struggle of life. Main- 
tain your integrity as a sacred thing. Never tell busi- 
ness lies. Make no useless acquaintances. Never ap- 
pear something more than you are. Pay your debts 
promptly. Shun strong liquor. Employ your time 
well. Do not reckon upon chance. Be polite to every- 
body. Never be discouraged. Then work hard, and 
you will succeed.—Notes and Queries, 
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A COMPOUND OR DOUBLE HORSESHOE. 

The illustration represents a shoe of which one sec- 
tion forms a light racing shoe, to be permanently nail- 
ed on, while the other, much heavier section, is re- 
cessed to fit over the racing shoe, and is temporarily 
nailed on over it, the shoe being thus used in its com- 
pound form when the horse is in training. The im- 
provement has been patented by Mr. Erasmus Rich- 
ardson, of Esbon, Kan. The outer shoe furnishes the 
weight desired for training purposes, while the light 
inner section preserves its sharp edges for a good hold 
upon the ground, reducing the liability to slip, and 
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RICHARDSON’S HORSESHOE. 


lightening the horse’s feet to enable him to do his best 
work. The invention is also designed to lighten the 
expense of shoeing, lessening the putting on and pull- 
ing off of shoes and the consequent additional mutila- 
tion of the hoof. 
—_ 0 
A TWIN-JAW, AUTOMATIC CAR COUPLER. 

The engraving represents a coupling of the Janney 
type, the uncoupling of which may be effected from 
the side of the car, while the improvement affords 
convenient means for making linked connection with 
a disabled coupling or one of the ordinary link and pin 
style. A patent has been granted for this invention 
to Mr. William Dunlap, of No. 1222 Sixth Street, San 
Diego, Cal. The peculiarly formed knuckle piece has 
a tail piece which extends nearly at right angles from 
the latching head, and the ears on the drawhead and 
the knuckle piece receive a pivot bolt with a collar 
which is countersunk, there being a locking toe in the 
head of the bolt. The bolt is made in two portions, 
its main lower portion affording a swing joint for the 
knuckle head, and a strong spiral spring, having its 
upper terminal attached to the bolt head, is attached 
at its lower end to acollar on the upper part of the 
main lower portion of the bolt. A spline or feather 
key in the side of the pivot bolt interlocks with a 
groove in the knuckle piece, and when the parts are 
in place the torsional force of the spring is exerted to 
normally throw the free end of the tail piece forward, 
as shown in Fig. 1. In the rear of the drawhead is a 
latch bar, as shown in the sectional plan view, Fig. 2, 
a recess in the bar affording space for a guide rod sur- 
rounded by a spiral spring, one end of which abuts 
against the front shoulder of the recess, while its other 
end abuts against a lug in the lower wall of the draw- 
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head. The latch bar is withdrawn by a cam block on 
a shaft. which extends to one side of the car, where it 
is provided with a crank, the free reciprocation of the 
latch bar being permitted when the crank hangs pen- 
dent, as shown in Fig. 1. On the meeting of two cars 
provided with this coupling, the Knuckle heads pass 
each other and rock the tail pieces rearwardly, the 
front ends of the latch bars then engaging the tail 
pieces at the same time that the knuckles become 
locked in coupled position, which is shown in Fig. 2, 
the uncoupling being effected by turning the crank 
handle to release the latch bar, as indicated by the 
dotted lines. To couple with acar having an ordi- 
nary link and pin coupling a vertical perforation is 
made centrally near the front of the drawhead pro- 


per, to receive a common coupling pin, the tail piece 
being also similarly perforated with the like object. 


Asbestos Adapted to Modern Wants. 

The uses of asbestos are almostinnumerable. Ground 
fine and combined with colors and oils by a secret pro- 
cess, it makes a beautiful paint, which is said to go far 
toward fireproofing the surface to which it is applied. 
Various kinds of roofing are also made by treating 
strong canvas with a combination of asbestos and felt 
and backing it with Manila paper. It is extensively 
used for roofs of factories, railroad shops, bridges, 
steamboat decks and other places where there is danger 
of fire. 

Nearly every one has seen the thick asbestos felt 
covering for steam pipes and furnaces. Asbestos 
cement is sometimes used for hot blast pipes and fire 
heated surfaces. Asa packing for locomotive pistons, 
valve stems and oil pumps it is almost indispensable. 
It is also made into ropes and wmillboards, which can 
be used almost everywhere. Asbestos cloth is being 
used more every year. Some States require theaters 
to use an asbestos drop curtain to protect the audience 
if the scenery catches fire. Some very beautiful drop 
curtains have been made, and the ordinary spectator 
cannot distinguish them from real cloth. 

The varn is knit into mittens for workers in iron and 
glass, says the Chicago Record. Goldsmiths use a 
block of asbestos to solder upon. Combined with rub- 
ber— vulcanized — asbestos has almost innumerable 
uses as an electrical insulator. In this form the sub- 
stance resembles ebony, and is about as hard. The 
cloth is also of the greatest importance for acid filters 
in all kinds of chemical processes, for the reason that 
no acid will eat it. 

Asbestosis found in a good many hundreds of places 
in the world besides Italy and Canada, but the fibers 
are nearly all too splintery and brittle. Rich deposits 
have recently been found in Wyoming, California and 
Montana, and the United States may soon come to 
the front asa producer of the substance. In 1893 Cali- 
fornia produced 50 tons of asbestos, valued at $2,500, 
while Canada sent out 6,473 tons, valued at $313,806. 
A good mine of asbestos is more valuable than a gold 
mine, and as the substance becomes better known and 
more used it will be still more precious. The time 
may not be far distant when firemen will be clothed in 
suits made from asbestos. 

a 
First Report of the Commission on Tuberculosis 
in Cattle. 

The first annual report of the State Commission on 
Tuberculosis in Cattle tas been presented recently to 
the State Legislature of New York. The investiga- 
tions have been carried out with great care and 
thoroughness and the report contains much valuable 
information. It is not generally known that the sta- 
tistics show that tuberculosis causes one in every 
eight deaths in this State. This fact, it will be seen, 
makes the work of the commission of the utmost im- 
portance. 

The present commission was constituted in May, 
1894, to make a special inspection of the prevalence, 
distribution, mode of inspection and general behavior 
of tuberculosis in cattle. The work which furnishes 


} the material for this report was confined to a given 


area which was considered comparatively free from in- 
fection. In this district 947 animals were examined, 
and of this numnber 66 were condemned and slaughtered. 
A large proportion of these animals were common 
stock, and all breeds of cattle seemed to be affected 
alike. Tuberculosis in cattle has been found wherever 
examinations have been made. It has been discovered 
that the general diffusion of tuberculosis is due to con- 
tagion. The disease has been found to spread with 
certainty when the animals are housed together. The 
affected animals often show no evidence of the disease 
by objective signs. Often the diseased animals gave 
plentiful supplies of milk. The commission therefore 
urges that a scientific inspection be made regularly. 
It recommends that some central authority be estab- 
lished which will exercise a strict supervision. The 
commission has conducted experiments with the im- 
ported Koch tuberculin and with the tuberculin 
from the Bureau of Animal Industry at Washington, 
and has found them equally valuable. As far as 
possible, the object lessons given by the commission 
have reached all who might profit by them. Many 
dairymen in consequence are now engaged in examin- 
ing their own cattle. The trouble and expense of dis- 
seminating this knowledge is certainly justified by the 
importance of the work. 
s+ a _____—_—_—————_ 
Design Patents. 

In the case of ‘the Braddock Glass Company v. Mac- 
beth, for infringement of a design patent for a lamp 
chimney, the United States Circuit Court of Appeals, 
third circuit, upheld the well-known rule of law in 
such cases and decided in favor of the plaintiff. The 
court said: ‘‘ The novelty of a design is to be tested, 
not by investigation of the means employed for its 
creation, but by ocular comparison of the design itself 
with the prior designs in the art.” 
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AN IMPROVED WAGON TONGUE SUPPORT. 

The device represented in the engraving may be 
quickly and easily applied to the wagon axle without 
in any way weakening the latter. The improvement 
has been patented by Mr. John F. Dehm, of San 
Diego, Cal. It consists of plates attached centrally to 
the front and rear sides of the axle by means of bolts, 
elongated lugs on the outer face of the front plate 
being apertured to form sockets to receive spring-sup- 
porting arms. The latter are preferably of stout wire 
and have a vertical section held in place in the socket 
by a set screw, the vertical and horizontal sections of 


—— , 
~~] 


=a ) 


y 
BO 


DEHM’S WAGON TONGUE SUPPORT. 


the arms being connected by a coil. It is not necessary 
to connect the spring arms to the tongue. 
: 
Exhibition of Patents and Inventions, 
York City. 

The above exhibition at the Grand Central Palace, 
this. city, has attracted considerable attention during 
the past few weeks and is drawing toa close. A num- 
ber of ingenious inventions have been shown, the ex- 
hibition as a whole somewhat recalling the American 
Institute annual fairs. We cannot well undertake to 
particularize the things which were to be seen there. 
Edison’s kinetoscope, Lennard’s bullet proof coat, any 
number of car fenders, Mr. Webb’s beautiful model of 
the New York Central locomotive, Empire State, 
and Leistner’s building blocks being among those 
which first met the eye. The latter are a most in- 
genious addition to the building resources of the 
child. Six different bars comprise a set, and of such 
bars a hundred or more are supplied in boxes. 

i 
AN IMPROVED CAR COUPLING. 

The illustration represents a simple and inexpensive 
coupling, adapted for automatic coupling and con- 
veniently manipulated for uncoupling from the 
side of the car. The improvement has been pat- 
ented by Mr. Jasper A. Sissom, of Galena, Kansas. 
The drawhead? has two intersecting chambers of 
differing diameters, in which a pusher rod is sup- 
ported to slide endwise, the rod having a head 
block at its front end and guide blocks at about its 
middle, while at its rear end is a tail block. A heavy 
coiled spring on the front end of the bar tends to hold 
the head block against the throat piece of the draw- 
head, there being alsoa re-enforcing spring at the rear 
of the tail block. The coupling link is fattened at its 
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ends, and is placed in position for coupling by being 
pushed against the head block, compressing one of the 
springs and permitting the pin to drop by gravity, the 
spring then pushing the link against the pinand hold- 
ing the link in the position shown in the illustration. 
A yoke frame clamped upon the forward portion of 
the drawhead, and having a cross bar connecting its 
side members, affords a vertical guideway for the coup- 
ling pin, which is connected with the inner end ofa 
lifting rod extending to one side of the car, the pin 
being raised to uncouple by successively resting the 
adjacent part of the rod on rack teeth onone of the 
side barsof the yoke frame. A car having only the 
ordinary link and pin coupling may be readily coupled 
with one provided with this improvement. 
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The Holly Gravity Return System. 

In a steam engine plant, this system is designed to 
return the water of condensation and entrainment 
without employing a pump or trap, by means of a 
simple open circuit, returning the water from below 
the boiler as if the boiler was below the surface. A 
single system receives and delivers the condensation 
from all the separators, drips, cylinder jackets, etc., 
effecting a saving of coal by returning the water to 
the boiler at very nearly boiler temperature. The 
system does not involve any mechanical movement 
and requires no attention after it is once put in op- 
eration. It has been placed in some of the best 


Fig. 1—JEANTAUD’S ELECTRIC CARRIAGE. 


equipped power stations in the country, and is now 
being put in at the power station of the Metropoli- 
tan Traction Company, of New York City. 
0 
AN ATTRACTIVE HOUSE,* 

The very attractive house represented herewith 
in perspective is estimated to cost $5,500. The cost 
of building materials and labor varies of course in 
different localities, but this is the estimate stated in 
American Homes, published at Knoxville, Tenn., for 
that section of the conntry. 

The first story is of brick and the second story of 
shingles. Gables timbered and plastered. The stair- 
ease in the front hall is so arranged as to make the 
hall a nice, comfortable sitting room. On the stair 
landing is a handsome art glass window, producing a 
beautiful effect, both from inside and outside. Four 
pairs of sliding doors throw all the main rooms and 
hall practically into one room. The second floor has 
four large chambers, but the number may be increased 
by reducing their size. 

The interior is finished on first floor in hard woods 
for main rooms, and whitewood stained or painted for 
second floor. Cellar under entire house. Plumbing 


* Engraving from American Homes, published at Knoxville, Tenn. 


and water supply complete. 
slate would be better at a slight additional cost. 

Size, 48 by 67 over all, except steps. 
story, ten feet ; 
feet. 


second story, ten feet; cellar, seven 


Ce en 
JEANTAUD’S ELECTRIC CARRIAGE, 

In the interesting competition of automobile car- 
riages organized in the month of July, 1894, by the 
Petit Journal, every one remarked with creat surprise 
and much regret the absence of electric carriages. 
Only one was entered, and that was held in thecustom 
house by various formalities. We have already de- 


scribed some models of such carriages devised by vari- 
ous amateurs, but we must recognize the fact that up to 
the present the electric carriage has left much to be 
desired in its operation and has not given very satis- 
factory results. Must we blame the source of electric 
energy and the complex transmissions from the motor 
to the wheels for this? The blame might be equally 
ascribed to all these parts. 

Mr. Jeantaud, a carriage maker of Paris, has just 
made a long stride toward the electric carriage. He 
has been studying this question, he tells us, for about 
fifteen years. He has had the wisdom to mature it 
without stopping at the results of an incomplete inven- 
tion, and to ever seek a really practical solution and 
one capable of industrial application. He has finally 
succeeded in constructing a carriage which, after a 
trial by Mr. Michel Levy, engineer of mines, has been 
authorized to run freely around Paris. 

Fig. 1 gives a general view of the carriage, which 
is a four-wheeled phaeton with a seat for two and 
with accumulators. There is a box placed in the 
rear for the reception of the latter. In front is the 


steering axle, which is the same as the one now em- 
ployed in all automobile carriages, which Mr. Jean- 
taud was the first to apply, and which is provided 
with a long rod within reach of the driver. 


Under the 


Height of first | is placed in front. 


Roof is shingled, but}|carriage there is suspended an electric motor that 


transmits motion to the hind wheels. A commutator 
Beneath the driver's foot there is a 
pedal that controls a circuit breaker and the brake. 
The weight of the vehicle and transmissions is 1,078 
pounds, and that of the accumulators 925, inclusive of 
615 for the plates and 310 for the liquid and the boxes. 
The motor weighs 240 pounds. Admitting an average 
weight of 330 pounds for two passengers, we reach a 
total weight of 2,573 pounds. 

The source of electric energy consists of a battery of 
accumulators of the Fulmen type, of 21 elements dis- 
tributed through 7 boxes of 3 elements each. Each of 
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Fig. 2.—DETAILS OF THE MECHANISM. 


these accumulators contains 29 pounds of plates and is 
capable of furnishing, in normal operation, a capacity 
of 300 amperes-hour at a discharge of 30 amperes, of 
240 amperes-hour at 40 amperes, and of 210 amperes- 
hour at 70 amperes. It will be remarked that it is a 
question here of discharges reaching as high as 3 
amperes per pound of plates. In some particular cases, 
and certainly exaggerated ones, Mr. Jeantaud has 
been able to obtain discharges varying from 80 to 180 
amperes, but foran hour and a half only. The ca- 
pacity was 11 amperes-hour per pound of plate in the 
first case cited above and 7°5 in the last. The accumu- 
lators are mounted in tension, and keep this coupling 
constantly. From these figures, it may be remarked 
that the new accumulators are distinguished by a 
great capacity and by the high discharge that they 
are capable of furnishing, in resisting jarrings and 
shocks. These properties they owe to their very 
structure. The plates, which we have been able to 
examine at the works of the company, are formed of 
an internal mounting with honeycombings that are 
filled with active material, and the whole is inclosed 
between two celluloid plates containing apertures of 
small diameter. These celluloid coverings are in turn 
united and cemented at the top and bottom. A series 
of similar plates is grouped between them and mounted 
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as in ordinary accumulators. These elements can 
thus be submitted to shock, jarring and variable dis- 
eharges. The active material remains in the recep- 
tacles, and the accumulator undergoes no deterioration. 
These are observations that Mr. Jeantaud has been 
able to make with the accumulators that he has em- 
ployed in his carriage and that he has very often sub- 
mitted to difficult experiments. 

The motor is a series one constructed by the Com- 
pagnie de Fives-Lille. It produces 2°6 horse power at 
an angular velocity of 1,200 revolutions per minute, 
and an industrial rendering of 74 per cent, with the 
bobbins of the inductors mounted in tension. Upon 
coupling these latterin quantity, the duty may reach 
4-4 horse power at an angular velocity of 1,300 revolu- 
tions per minute. The industrial rendering is then 70 
percent. The motor is suspended from the carriage 
box by flat springs, which deaden the shocks at the 
moment of stoppages. As we shall see further along, 
arrangements have been made to allow the motor to 
follow the inflexions of the carriage box without the 
teeth of the transmission gearing ceasing to mesh 
normally. 

Fig. 2 (No. 1) gives an internal view of the transmit- 
ting mechanism, and the figures in the upperright hand 
corner represent the arrangements adopted for the dif- 
ferential system. The transmission of the motor is 
realized without chains and pertains to the Gaillardet 
model. It is effected through the intermedium of a 
shaft revolving in two pillow blocks fixed to the axle 
and carrying at its two extremities two pinions with 
straight toothing, I and H, engaging with two drums, 
J and K, toothed internally. These two drums are 
fixed to the hubs of the wheels of the carriage. The 
shaft mentioned above carriesa gearing, C, which is 
mounted upon a Cardan jointand is directly controlled 
by the pinion, B, of the motor, A. We cannot dwell 
too long upon these internal arrangements, but the 
details of the various pieces, C D, of the Cardan joint, 
and of the pieces, E, F and G, of the differential system 
may be seen in Fig, 2. 

The maneuvering of the carriage is exceedingly sim- 
ple. The starting offers no difficulty, and the stop- 
page can be effected almost instantaneously through a 
winding brake upon the hub of the wheels. This brake 
controls wooden blocks that bear against the tire of 
the hind wheels. The maneuvering of the brake is 
very easily done through a pressure upon a pedal. At 
the same instant a circuit cutter placed upon the lat- 
ter interrupts all communication with the source of 
electric energy. The results obtained up to the present 
by Mr. Jeantaud are as follows: The carriage, of a 
total weight of 2,573 pounds, and with a complete 
charge of accumulators, is capable of making a trip of 
18 miles at a maximum speed of 12 miles an hour upon 
a good level road. Such speed may be reduced at will. 
These results have been obtained in one hour anda 
half upon a dry macadamized road presenting gradi- 
ents of 1°25 to 1°5 inch to the yard each fora length of 
800 yards. Mr. Jeantaud is at present constructing 
another carriage capable of making a trip of 36 miles. 

Upon the whole, the new electric carriage does not, 
as yet, permit of undertaking long trips, but it is dis- 
tinguished by good construction, by great strength, 
and by very simple and really practical arrangements 
that permit of opposing it without fear to the petro- 
leum carriages that have been so much talked about 
in recent times. We can, therefore, now assert that we 
are not far from finally knowing the electric coach 
that Mr. Hospitalier has so often called for so ardently. 
—La Nature. 

TTT A 
Astigmatism—What it Is and What it Does. 
Since by recent discoveries in the glassmaker’s art, 

and in new properties in certain of his productions, the 
terms “astigmatism” and “astigmatic” or “non-as- 
tigmatic” are becoming more common than they were 
only a few years since, we find them occasionally glibly 
made use of by some who have no idea of what is meant 
by such terms. Questions are sometimes asked about 
astigmatism of about as intelligent a natureas was put 
by a purchaser of a lens who stipulated that theone to 
be supplied must have an optical center, and that, if 
this wore out by fair usage, another optical center 
must be refitted to it! 

It is only since the advent'of photography that astig- 
matism could possibly have applied to any optical in- 
strument, for in no other than a photographic lens is 
there any recognition of the transmission of a ray 
obliquely through it, and obliquity of transmission is 
a condition inseparable from the production of astig- 
matism, or astigmation, as it formerly was, and still is 
oceasionally, called. There is no astigmatism in a tele- 
scope object glass when employed as such, because the 
rays pass through it axially and not obliquely; but, if 
mounted as a photographic lens, it speedily shows that 
it, too, obeys the law which all achromatic lenses have 
hitherto recognized as regards astigmatism- 

What, then, is the nature of astigmatism, and by 
what means is it to be discovered? Let us take any 
ordinary achromatic objective and subject it to critical 
examination by means of the ground glass focusing 
screen of the camera, The object to be focused may 


be a circular white object the size of a threepenny 
piece, or it may, perhaps with greater advantage, be a 
sharply cut white cross, or both, mounted upon a black 
ground for facilitation of clear observation, or a black 
cross drawn upona white card, the limbs of the cross 
being placed vertically and horizontally. The lensin 
the camera should be used without a stop, for the 
larger the aperture, the more apparent will be the 
phenomenon. Let the camera be placed so that the 
image of the foregoing objects shall be sharply 
focused on the center of the ground glass screen, and it 
will be found that the circular one will be quite round 
and distinct, while both the vertical and horizontal 
limbs of the cross will be equally distinct, while, if the 
lens be racked in or out of focus, both will preserve 
their shapes, notwithstanding the indistinctness of out- 
line necessarily caused bythistreatment. The camera 
is next rotated until the objects are brought to the ex- 
treme side of the focusing screen, and the racking in 
and out proceeded with as before. Neither the disk nor 
the cross will be found to be sharp anywhere, but it 
will be noted that, at one position, the disk will be 
elongated vertically, being oval in shape, while, on 
racking the lens a little the other way, the elongation 
will now be horizontally, but the mean of the two dis- 
tances will not show it to be of circularform. With the 


cross, at one distance the horizontal bar will disappear | 


almost, if not altogether, leaving the vertical one only 
sharp and distinct, to disappear in itsturn when, by 


an opposite turn of the rack, the horizontal one is, 


brought into visibility. The distance through which 
the tens has to be moved to produce these phenom- 
ena shows the amount of astigmatism possessed by 
that individual lens at that degree of distance from the 
center of the ground glass, for at the center, as we have 
shown, sharpness and correctness of form prevail, the 
amount of astigmatism usually increasing as the cen- 
ter is departed from. We say usually, but this is not 
invariably the case, for in making charts of the amount 
of astigmatism given right across the whole field by 
lenses in our own possession, we find that over a con- 
siderable portion of the surface adjoining the center 
there is no appreciable astigmatism to be found until 
we approach much nearer to the margin. 
there are two foci to every point projected upon the 
focusing screen, and that one gives the image as a ver- 
tical line and the other as a horizontal line, it is a com- 
paratively easy matter to construct a diagram or chart 
for every lens that passes through one’s hands which 
will show not only its curvature of field, but the 
amount of astigmatism, from perfection or freedom 
from this evil at the center to the full development of 
the unwished-for propensity at the margin, represent- 
ed by two lines running alongside each other, and 
usually drifting apart as they approach the sides of 
the plate. 

It would occupy too much space to give in this article 
an account of the astigmatometer we devised and con- 
structed for the purpose implied; suffice it tosay in the 
meantime, and pending its publication on some future 
occasion, the whole capabilities, the failings and, in 
short, the character in this respect of a lens may be 
delineated with accuracy on a sheet of paper the di- 
mensions of the ground glass, and this in about ten 
minutes after erecting the camera. 

Having said so much about the nature of astigmat- 
ism, we shall dismiss its cause in a rather summary 
manner, contenting ourselves by arepetition of the ex- 
planation we once gave when bringing the subject be- 
fore the now defunct Photographie Society of Scot- 
land. Astigmatism, we said, arose from the obliquity 
of the cylindrical pencil of rays causing the aperture 
of the lens to cut it in an elliptical form. As the re- 
fractive power of the margin of the lens is equal all 
round, it follows that the refractions at the horizontal 
margins of this ellipse are as great as at the vertical 
margins; consequently the inclination of these rays 
toward one another is as great in one case as in the 
other; or, to put it another way, the angle at the focus, 
formed by the extreme rays of the pencil, is the same 
horizontally as perpendicularly; but, as the base line 
vertically is longer than the horizontal one, it follows 
that the focus of the vertical rays is further from the 
lens than the horizontal ones, so that for oblique rays 
there are two pseudo foci. Now, at the short focus, a 
point will be represented by a vertical line; at the long 
focus, by a horizontal line; and intermediately, by a 


‘combination of both. This accounts for the impossi- 


bility of getting anything sharp at the margins when 
some lenses are being employed. It is possible to 
arrange the curves of the lens so that even with full 


‘aperture there shall be what photographers term great 


‘‘depth of focus,” the meaning of which is, that no 
part will be in sharp exact focus, but that objects situ- 
ated at varying planes shall be all pretty nearit. A 
lens of this character is unsatisfactory, and is to be 
avoided. 

A small aperture to a lens improves the marginal 
definition, the reason of this being that, as each point 
of the subject is represented by an irregular dot, the 
smaller the dots thelessdoes their irregularity interfere 
with one another. The marginal smudginess which 
thus results from astigmatism is,as we have hinted, 
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Noting that | 


; phragm. 


greatly minimized, and in some cases practically ex- 
tinguished, by a small stop. 

But lenses, formed of special glass, have of late been 
placed upon the market with a claim of their being free 
from astigmatism, even when used with a large aper- 
ture. This we rejoice at, not merely as an optical feat 
once thought impossible of accomplishment, but on 
account of the additional power thus placed in the 
hands of photographers, who like good definition all 
over the plate, but who may not desire it at the ex- 
pense of having to secure it by the use of a small dia- 
It is a pity that objectives of this nature, 
from the complexity of their construction—some hav- 
ing as many as eight individual lenses—and from 
patent restrictions, are not likely to be supplied at 
what have been designated ‘‘ popular prices.” The in- 
fluence of time may, however, aid in the amelioration 
of this drawback.—British Journal of Photography. 

— + - 
Atmospheric Electricity. 

Professor A. Schuster lectured recently at the Royal 
Institution of Great Britain upon ‘‘ Atmospheric Elec- 
tricity.””. When this science was but in its infancy, it 
was noticed how the spark of a battery resembled 
thunder and lightning, and the idea soon became gen- 
erally, although somewhat vaguely, accepted that a 
flash of lightning was only a form of electrical spark, 
while it was left for Franklin, who had long suspected 
that a thunder cloud was charged with electricity, to 
establish by experiment a complete parallelism between 
lightning and electricity. This he successfully accom- 
plished in the year 1752, and on his researches are 
based the complete understanding we now have as to 
the various phenomena of atmospheric electricity. 
After briefly alluding to Franklin’s and Faraday’s work 
in connection with the subject, the question of the ori- 
gin of the “lines of force” was discussed, and Professor 
Schuster passed on to consider the various causes of 
de-electrification which are constantly going on. Im- 
portant factors are fires; these discharge electricity 
constantly. and it was pointed out incidentaliy that 
factory chimneys themselves act as good conductors of 
electricity, better even than the lightning rod which is 
fixed to the summit. Having pointed out that the 
theory sometimes put forward as to the disappearance 
of the ‘‘ lines of force” by passing away from the air 
into space was untenable, the professor showed that 
on rising in the air the ‘‘lines of force” at first increase, 
but at altitudes of 15,000 to 20,000 feet they end. Their 
disappearance, however, depends upon the condition 
of the atmosphere, as in very fine weather they end at 
12,000 feet. The fact that electrical effect in the atmo- 
sphere is dependent upon the moisture present is well 
established, but some observers have had an idea that it 
is influenced by solar radiation instead, and an instance 
was cited which showed that electrical effect in Ger- 
many was directly connected with a dust storm which 
occurred in Alexandria, the electrification not being 
shown before the storm. 

In discussing the effect of lightning upon trees, sta- 
tistics showed that forty-eight oak trees are struck to 
one beech tree, the ratio being dependent upon the 
amount of oilymattercontained. Some curious effects 
of lightning having been described, a series of photo- 
graphs were shown illustrative of various types of 
flashes, and after briefly alluding to silent discharges, 
the professor described the phenomenon known as St. 
Elmo’s fire. This name is derived from St. Erasmus, 
who was the patron saint of the Italian sailors. Its 
peculiarity is that it appears as either positive or nega- 
tive, one condition being as probable as the other. The 
phenomenon is simply one of induction. The various 
hypotheses which have been advanced to account for 
atmospheric electricity were briefly noted. Their name 
seems to be legion, as they number since 1753 more than 
a score, while the year 1884 alone produced five new 
theories! Of this number the rotation of the earth, 
direct radiation, heat, and evaporation may be men- 
tioned, and an instance was given where, from per- 
sonal observation, electrical effect was shown to be due 
to the actual formation of cloud. Speaking of the 
aurora borealis, it was mentioned that it seems to be 
connected with cirrus clouds at low altitudes, and 
that the many spots in the sun have been sometimes 
attributed to the existence of many auroras. The lec- 
ture was profusely illustrated by experiments, all of 
which passed off without a hitch. 

a ooo 
Exposition in Mexico. 

A great International Exposition of Industries and 
Fine JArts, authorized by the Federal government of 
Mexico, by concession dated January 9, 1895, will be 
inaugurated in the city of Mexico on the 2d of April, 
1896, and will remain open for a period of at least 
six months. This will be Mexico’s first exposition. 

It is to include all kinds of industrial, scientific, 
commercial, and artistic productions, and to embrace, 
in fact, the whole range of human activity. 

The Exposition grounds are situated at the foot of 
the castle of Chepultepec, on the grand avenue De la 
Reforma, within ten minutes’ ride from the center of 
the city of Mexico, and comprise an area of about 
600 acres, 
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THE AMSTUTZ ELECTRO-ARTOGRAPH. 

The advent of each year is made attractive by the 
development of some new and useful invention for the 
use of humanity, or, possibly, by the improvement of 
what was supposed to bean already perfected idea. 
That improvements in the general use of the electrical 
current would continue was naturally to be expected, 
considering the greater knowledge of its laws each 
year brings to the engineer who makes a study of this 
marvelous agency. 

When the telephone was introduced to the attention 
of the world, and the human voice was made audible 
miles away, and also when the phonograph, with its 
capabilities of storing up the human voice, was made 
public, there were dreamy visions of other combina- 
tions of natural forces by which even sight might be 
obtained of distant scenes through inanimate wire. 

It may be claimed, now, that though we do not see 
an object miles distant through the wire, yet this same 
inanimate wire and electrical current will soon serve 
us, automatically, as both artist and engraver, trans- 
mitting and engraving at the same time a copy of a 
photograph miles away from the original. 

Mr. N. 8. Amstutz, a well known mechanical and 
electrical engineer of Cleveland, Ohio, has brought out 
of the elements an invention by which this is accom- 
plished. As will be seen by the workings described, it 
might appropriately be termed a warriage of the pho- 
nograph and telephone, as the features of these two 
inventions are allied in this, called by Mr. Amstutz, 
electro-artograph. The object of the invention is to 
transmit copies of photographs to any distance, and 
reproduce the same at the other end of the wire, in 
line engraving, ready for press printing. 

The undulatory or wave current is used, as in the 
telephone, while the reproduction is made upon a 
synchronously revolving, waxed cylinder, as in the 
phonograph. There is required for this end both a 
transmitting and receiving instrument, views of each 
of which are shown in our illustrations, from sketches 
made from the instruments in use by Mr. Amstutz. 

The principle by which this work is accomplished is 
quite siniple, and will readily be understood by ref- 
erence to the diagrams shown, Fig. 3 representing the 
transmitter and Fig. 4 the receiver. 

An ordinary photographie negative is made of the 
subject to be transmitted ; an exposure is made under 
this negative of a film of gelatine, sensitized with 
bichromate of potash, and by which the effect is pro- 
duced of rendering insoluble in water the parts ex- 
posed to the light passing through the thin portions of 
the negative, while those portions protected from the 
action of the light can be dissolved away; the capa- 
bilities of dissolving away varying with the intensity 
of shade or light upon the negative. After dissolving 
away the soluble portions from the film there will re- 
main the same picture as appeared on the negative, 
but it will be entirely in relief. Weshow a section of 
such a film, exaggerated, in Fig. 5, in which the varia- 
tions upon the surface represent the varying effects of 
the light and shade of the picture. 

This film is now attached to the surface of the eylin- 
der, A, Fig. 3, and caused to revolve; a tracer or point, 
B, adjustably connected to a lever, C, rests upon the 
film, and as the film revolves, rises and falls with the 
undulating surface of the film and communicating an 
up and down movement of the end of the lever, C, in 
a multiplied degree. A number of tappets or levers, 
F, are centrally fulerumed at D and arranged so that 
one end presses upward on the lower end of terminals, 
E; the opposite ends of the tappets varying in dis- 
tance from a horizontal line over the end of the lever, 
C, as shown. When the lever, C, is at its lowest point, 
as influenced by a depression in the gelatine film, all 
the tappets press up against the terminals; with a 
further revolution of the cylinder, A, and an elevation 
in the film forcing the lever, C. upward, all of the tap- 
pets’ contact with the terminals, except one, is broken. 
The height of the hill and depth of valley of the film’s 
surfaze meausuring the number of tappets in contact 
with the terminals. 

One terminal of a battery, N, is grounded and the 
other is connected to the fulerum, D, of the tappets, 
F, and the current passes through the tappets, F, 
terminals, E, and resistance, H. to the main line wire, 
and thence on to the distant solenoid, I, at the re- 
ceiving end, and to the ground. When all of the 
tappets touch the terminals, all the resistances are in 
parallel and the total resistance is least and the cur- 
rent greatest ; and vice versa, resistance greatest and 
current least as the number of tappets’ contact are 
broken. By this arrangement of the resistances, 
there are hills and valleysin the current correspond- 
ing to those on the film’s surface. This variable cur- 
rent, circulating around the solenoid, I, produces a 
varying pull on the core attached to the end of the 
lever, J. This lever is fulerumed at K. A diamond 
or V shaped cutter, L, is attached to the lever, be- 
neath which is a plain gelatine or wax film attached 
to the cylinder, M 

With this arrangement in mind, it will readily be 
seen that with one revolution of the cylinder, A, as 
the tracer follows the elevations and depressions upon 


the film, the free end of the lever, C, is made to con- 
tact with the ends of one or more of the tappets, 
permitting more or less of a current to pass through 
the resistance, and exerting thereby more or less of a 
downward pull on the end of the lever, J. 

We have shown but four of these tappets for sim- 
plicity, but it will readily be seen that the greater the 
number, the more delicate will the variations be of the 
pull on the core of the solenoid. The number is not 
limited, but Mr. Amstutz finds not more than ten as 
being all that would be required, while for the bold 
work required for newspaper printing, a much less 
number would be better. 

Supposing now that a relief plate or film has been 
fastened upon the transmitting cylinder, A, and a 
smooth film of gelatine or wax upon the receiving 
cylinder, M, and both are revolved at the same speed. 
One revolution would cause the V tool, L, to cut a 
line around the film, irregular in its depths and widths, 
caused by the varying pull on the lever’s end by the 
core of the solenoid. A picture is not made, however, 
by one line, but one line is, however, an element of a 
whole picture, so, as the cylinder revolves, the tracer 
and the V tool are moved along by the screw shown in 
Figs. 1 and 2, and, spirally, another line is produced 
by the side of the first one, with varying depths and 
widths of cut, Fig. 6, corresponding to the neighbor- 
ing waves of surface on the film. The lines are thus 
continued over the film from end to end, and when 
the film on the cylinder is electrotyped it is ready to 
be printed from. 

The two machines which we show in Figs. 1 and 2 
have the same general characteristics: A mounting 


; frame, a traveling tracer and graver carriage, guided 


by the round bar at the back and moved forward over 
the cylinder by the screw in front of the guiding bar, 
a rotating cylinder corresponding to the cylinders, A 
and M, suitable gearing at the ends for revolving the 
cylinder and screw, the necessary adjusting screws 
and nuts and a synchronizing device for governing the 
speed of each cylinder. 

With the perfection of detail, which is now the work 
of Mr. Amstutz, the class of engraving done by this 
method will be of the highest order of art—line en- 
graving. The work it accomplishes is not confined in 
its scope to gelatine, but designs may be chased and 
engraved also upon the metals, as gold and silver ware. 
Neither is it necessarily a long distance or line opera- 
tor, for the machines may be placed side by side and 
local work can be accomplished. 

We have selected two examples of the work done by 
these machines in their present form, which will con- 
vey to the intelligent critic a faint idea of the artistic 
capabilities it can be made to display when its future 
perfection of detail isaccomplished. Both the portrait 
of the inventor and the view of the boy and dog were 
engraved upon these machines in the private laboratory 
of Mr. Amstutz, the time required in engraving the 
latter being but three minutes. 

It is not difficult to believe that in the future events 
which may take place in London or Paris may be sent 
from photos taken in Europe, and the reproduction of 
the same, in an artistic picture, appear in the next 
morning’s New York or Chicago papers; and this with- 
out disturbing the existing conditions of telegraphic 
communication further than supplying the two offices 
each with machines for transmitting and receiving. 

Mr. Amstutz has had practical experience with and 
is familiar with the general requirements for illustra- 
tive work, and is conversant withthe limitations of art 
work as used in book and newspaper printing. In 
consequence, he has been better enabled to cope with 
all the difficulties and overcome them in these ma- 
chines. Improvements, however, are now in progress, 
principally to give greater expedition, and to render 
either continuous or alternating currents applicable— 
the same principle, however, being the foundation. 

We are under obligations to Mr. Amstutz for the op- 
portunity to present these, the first sketches ever made 
from these machines; and courteously permitting us 
to lay all this interesting subject, in a complete form. 
before our readers. Mr. Aimstutz has signified his 
willingness to answer such correspondents as may, 
briefly, desire further information. 

+8 
The Fender Craze. 

Themayors and inhabitants of some of our cities 

are going daft about fenders for street cars. It is in 


a way arepetition of the early craze for guard wires. : 
| States inventor’s rights abroad. Does not this amount 


In some places fenders have been made compulsory, 
in others they soon will be. Now we have nothing to 
say against the proposition that a fender may save life 
and limb. Probably the best fenders now on the 
market mav be useful once in a while. But we know 
that some of the fenders are dangerous delusions and 
that itis a better principle to avoid Knocking a fceot 
passenger down than to chance picking him up alive 
but in amore or less bruised and mutilated condition. 
Several cases have been recorded of late in which 
people struck by fenders have not only been injured 
but killed. 


To us it seems to be altogether the better way to 
give the cars improved braking facilities. Then the 
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fender can be added, if desirable, but as a general thing 
these fenders have many elements of undesirability. 
They obstruct the street more or less. They add to the 
driver’s cares and demand special attention, instead of 
relieving him of strain and worry. They act after the 
event instead of before it and instead of preventing it. 
Cable or electric street cars often make locomotive 
speed. They are permitted and adopted because they 
can give the public such speed. If they did not, it 
would be better to go back to horses. But on a loco- 
motive the coweatcher does not replace the air brake. 

The main, vital, essential thing to-day with all fast- 
runnigg cars is to give the drivers swift, direct, easy 
control of the speed of their vehicles. and thisis to be 
done only with brakes that act instantaneously. If 
there is to be any legislation, letit be of a kind looking 
to the adoption of good brakes. A car with its run- 
ning gear all housed around withalight valence close 
to the ground and furnished with an efficient brake 
can inaintain high speed and will take no life that is 
not sacrificed to it. Accidents there will always be so 
long as humanity is weak, careless and erring; but 
cars equipped as we suggest will be juggernauts only 
to willful suicides.—Electrical Engineer. 

—_———_—_—_—_—"_>+ 0+ 2 
An Unjust Patent Statute. 

Such is the designation to statute 4,887 of the patent 
laws given by Dr. Elihu Thomson in a recent article in 
the Electrical World. He says: 

‘* While the decision of the Supreme Court makes it 
plain that the wording of the law in relation to the 
limitation of United States patents by foreign patents 
is to be taken instead of what would seem to me to 
have been the evident intent of the original enact- 
ment, I wish to point out some of the injustices under 
which the American inventor has suffered from this 
law, as it has been and is now interpreted, in compari- 
son with inventors and workers abroad. 

‘““An American inventor making application for a 
patent has been and will still remain under the disad- 
vantage of being required to perfect his United States 
patent before applying for patents abroad, and in order 
to secure valid patents abroad he must refrain from 
publication of any new matter which he may have dis- 
covered until such foreign patents have been obtained, 
as the mere publication nullifies the right to take a 
patent in most important foreign countries. But itis 
practically impossible, as is well known, under our sys- 
tem of patent examinations, to control the time of 
issuance of a patent in the United States, and if the 
application should become involved in an interference, 
which is more than apt to occur with inventions of 
any considerable importance, the issuance of a patent 
may be tied up for an indefinite period of years. Dur- 
ing this period there isevery prospect of the same sub- 
ject matter being worked upon abroad, or the matter 
becoming published, especially if the invention under- 
goes development in the United States. The inventor, 
therefore, if he desires foreign patent protection, must 
take his foreign patents and stand the shortening of 
the term of the United States patent ; or, if the inter- 
ference proceedings or other delays last during the life 
of the shortest foreign patent, he receives a patent 
which has already expirea when it issues, a ‘‘ still born” 
patent, so to speak. 

“ Again, in the race between two interfering inven- 
tions, the weaker party, finding that he will probably 
lose the interference in the United States, may easily 
transfer his scene of activity to foreign countries, while 
the stronger party, feeling that he does not wish to 
ruin his United States interest, at the same time re- 
frains from patenting abroad. In this case the party 
who is likely to come out ahead here does come out at 
the last without any foreign patents, while the other 
party to the interference may come out with several 
valid foreign patents, but no United States patent. 

‘*Now, I do not think it requires any argument to 
show that the evident intention of the United States 
law when it was first passed was not to bring about 
this state of things, and so handicap the honest Ameri- 
ean inventor. Nor is this all. The position of the for- 
eign inventor under the United States law has been 
that he could make his applications in foreign coun- 
tries whenever he felt like doing so and receive his 
patents, and, after an indefinite period thereafter, he 
was at liberty to apply for a United States patent and 
obtain a patent only limited by the shortest term for- 
eign patent. Prior publication here would not affect 
his rights. Prior publication does affect the United 


to a discrimination against the United States inventor? 
And would it not really tend, were there not other fav- 
orable influences, to discourage invention here? 

‘“The United States is entitled to take its proper 
place, not only in the actual work accomplished, but 
in the literature which naturally accompanies the 
work and without such a restraint as now exists. The 
question arises, How long is the United States worker 
to be so handicapped, or practically put under a ban, 
by ill-considered laws? This is a question which I 
have often asked inyself, and the answer to which, I 


have no doubt, bas been sought by many who have ex- 
perienced the same hardships.” 
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AN OHIO NATURAL GAS WELL. 

Our engraving shows the tubing of an Ohio gas well 
as it appears when just completed. The particular 
well from which our sketch was made is located in the 
back yard of a lot on Market Street, in the city of 
Tiffin, Ohio. The well was sunk by Mr. John Cox, 
76 Mill Street, Tiffin, Ohio, and we are indebted to him 
for the following particulars: The well is 1,480 feet 
deep, and the gas pressure 400 pounds to the square 
inch. Through the top layer of earth an 8 inch 
wrought iron pipe is carried down and bedded a few 
feet in the first rock formation, which 
is lime rock. Boring is continued 
through this formation with a 6 inch 
hole and is also piped or cased with 
a 534 inch wrought iron pipe down to 
and through the next formation, 
which is Niagara shale, to the 
Clinton rock. This large piping, or 
casing, is for the purpose of keeping 
out water from the future gas stratum. 
The boring is now continued through 
the Clinton, Hudson Rivershale, Utica 
black shale, to the Trenton. The gas 
strataum is found near the upper crust 
of the Trenton, and is a stratum of 
porous rock, similar in structure toa 
sponge. If the boring is continued 
into some of these strata, a stratum of 
oil-bearing sponge is found under- 
neath, and a further boring is very 
likely to strike a salt water vein. The 
oil stratum is not universal, the salt 
water almost invariable. 

The strata of gas-yielding material 
run ina northeast and southwest di- 
rection, in veins of varying width, 
with intervening spaces of only solid 
rock, in which isno gas. These veins 
run from afew inches to 15 or 20 feet 
in width. 

We read that ‘‘wellsareshot.” The 
boring may go close toa stratum and 
show a slight indication of gas, by 
percolation into the well. Knowing 
by the indications that the stratum is 
near, they lower tin cans or pails, with 
bails attached, by detachably hooked 
ropes, filled with nitroglycerine, one 
can on top of another, until they have 
about 50 to 75 quarts of nitroglycerine 
down. On the top of the last can low- 
ered is placed an exploding cap, and 
an iron ‘‘go-devil,” or piece of iron 
about 2 feet long, with slight fins on 
the sides, is then dropped in. The fall 
of 1,450 feet, the average depth of the 
wells here, explodes the glycerine, 
shatters the intervening rock, into the 
gas stratum. The first rush of gas is 
terrific in volume and noise. This soon 
subsides to a pressure that admits of 
lowering a 2inch wrought tube to the 
bottom of the well, but this tube is in- 
terrupted in its continuity, at a point 
varying but about 50 feet from the 
bottom, by a slip joint and a rubber 
packing, 18 inches long, confined be- 
tween two collars, one on the upper 
and the other on the lower sections of 
pipe. Gas can escape past the pack- 
ing as well as through the pipe itself, 
until a downward pressure on the pipe 
at the surface, compresses the rubber 
and closes the hole at that point. The 
necessary compression is obtained by 
two side rods (shown in our engraving) 
attached to ‘‘dead men,” or two logs, 
about 18 inches diameter, 10 to 12 feet 
long, and buried about 6or 8 feet deep, 
one on each side of the well, and 
through which the rods pass, having 
a head, of course, on the lower side of 
therods. The flow of gas is then un- 
der control by the globe valves, as 
shown, and from which the gas is con- 
veyed by the usual pipes. 

——*e-o-o——_—_— 
Photographing Soap Bubbles. 

Lord Rayleigh, in delivering his sec- 
ond lecture at the Royal Institution, 
on March 9, gave an_ explanation 
of some of the methods he had recourse to when en- 
deavoring to become acquainted with what, on account 
of rapidity of motion, would otherwise elude observa- 
tion. The most obvious method of observing what 
was going on when changes were very rapid was, he 
said, to get aninstantaneous picture. For this pur- 
pose the degree of ‘‘instantaneity” had to be varied 
considerably. By means of the magnesium flash, pro- 
duced by blowing powder of magnesium into a flame, 
a brilliant light of great photographic qualities was 


of a second, and was instantaneous enough for babies 
and many other objects, it would not do for all pur- 
poses. The electric spark, however, served for almost 
anything that ever happened, as it could be reduced 
in duration below one-millionth part of a second, dur- 
ing which time there were not many things which 
could do much. This method might be turned to ex- 
cellent account in all kinds of observations. He had 


used it himself in many cases when he did not know in 
the least what was going to be revealed. Many com- 
plicated phenomena moved so quickly that it was im- 
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possible to know what took place, but by the light of 
the flash one could see what transpired at some par- 
ticular moment, and that would often give the key to 
theenigma. He himself had photographed the break- 
ing up of a soap bubble, a process which occupied be- 
tween the two-hundredth and three-hundredth part of 
a second. 
—e—— +8 oe - 

A STEEL cable one and one-half inches in diameter, 

traveling twelve miles an hour, can transmit nearly 


generated. Although itoccupied about the tenth part | 2,000 orse-power. 
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Mysterious Disappearances. 

A recent article by Dr. Osborne in the Medico-Legal 
Journal on ‘‘ People who Drop Out of Sight” appears, 
says the Lancet, to afford food for thought, not only 
to the student, but even to the proverbial ‘‘man in 
the street.” ‘‘The first case mentioned is that of a 
man, thrifty and industrious, prosperous in his busi- 
ness and exemplary in his family relations, who left 
his house one Sunday afternoon to have a short walk, 
being reminded by his wife ashe went out not to be 
late for dinner, which was to be ready in a few 
minutes. He did not return, no trace 
of him could be found, and no reason 
for his disappearance was discovered 
when his affairs came to be wound up, 
as they had to be in the course of 
time. Two years later, in a shop in 
one of the Southern States of America, 
aman who had been known as an in- 
dustrious, although taciturn, work- 
man suddenly seemed to wake up and 
asked where he was and how he had 
got there. Gradually things came 
back to him; he remembered leaving 
his house in the North on a Sunday 
afternoon two years before, but every- 
thing that happened subsequently 
was as if it had not been. Nothing of 
his wanderings could be discovered 
further than that some months before 
he had appeared in the town in which 
he came to himself and had asked for 
and obtained work, which he had per- 
formed diligently and efficiently. He 
was restored to his family, and at the 
time the article was written had re- 
sumed his former life. Another and 
even more striking case is related— 
that of a lawyer, a well-known publie 
manand politician, of more than usual 
ability and in a prominent social and 
professional position. One day, while 
in the midst of some intricate and im- 
portant legal work, he stepped outside 
for a few minutes. He also disap- 
peared. The most vigorous and 
thorough search failed to discover 
him, dead or alive. Streams and res- 
ervoirs were dragged, woods were 
searched and every means at the dis- 
posal of wealth and influence were used to discover his 
whereabouts. He was known to be abstemious in his 
habits and happy in his home, and a searching exami- 
nation of his business affairs failed to reveal the 
slightest irregularity in them. Several months passed, 
when at length word came through government chan- 
nels that the missing man was in Australia and was 
applying for means of establishing his identity and 
procuring his transportation home. He was success- 
ful in satisfying his friends of his identity, money was 
transmitted to pay for his passage and in due time he 
arrived. After ashort period of rest he resumed his 
professional work and has since continued to be just 
as he was before his sudden and quite unaccountable 
disappearance. It is an interesting question, How are 
such cases to be accounted for? The suddenness of 
the disappearance, the absence of motive and the 
utter inability of the patients to give even the slightest 
account of their experiences during the time which 
elapses between their disappearance and their coming 
to themselves, all give a certain weird character te 
these aberrations. Are they of the nature of post-epi- 
leptic phenomena? Are they lapses into an alter ego, 
and if another such lapse ocevrred would the patient 
take up the thread of this second existence where. he 
had dropped it to resume his, what we may call, ordi- 
nary identity ? These are interesting questions. Un- 
fortunately, they are unanswerable. All that we can 
say is that these disappearances partake of the char- 
acter of post-epileptic phenomena, and that in some 
patients who have suffered from lapses similar to, if 


not so severe as, those just described a more or less 
definite history of true fits of epilepsy has been obtain- 


able. And another thing is also significant, viz., the 
very close resemblance that these attacks bear in their 
character, if not in their duration or severity, to som- 
nambulism, while the relation which this bears to epi- 
lepsy, if not very definite, is certainly close. Yet what- 
ever theory is put forward to explain such phenomena 
as those just referred to, they remain striking and 
mysterious, interesting in their psychological aspect, 
but in their concrete form full of practical and medico- 
legal difficulties.” 
e+ 6+ = _______—__.- 

PLANS have been made for connecting the cities of 
New York, Philadelphia, Baltimore and Washington 
by a trolley line. A road to connect Baltimore and 
Washington is now under way, and the same company 
has a charter permitting the extension of the road to 
the Pennsylvania line, where, according to the plans 
outlined, it will connect with a line to Philadelphia. 
The line from Jersey City to Newark is already in op- 
eration. 
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MANUFACTURE OF LEAD PIPE, 

The ore from which great quantities of lead pipe is 
made comes from Colorado and Missouri. The mate- 
rial is first smelted and refined and cast or moulded 
into pigs weighing from 50 to 100 pounds each. These 
pigs average about 3 inches in thickness and range in 
length from 114 feet to3 feet. The first operation is 
the melting of about 40 of these pigs of lead in a ket- 
tle incased in a fire brick furnace about 4 feet 
square. The kettle is made of cast iron about 2 feet 
3 inches in diameter, 2 feet 3 inches in depth and about 
34 of an inch in thickness. It is flanged at the top and 
rests on an iron frame 

Connected to the outside near the bottom of the ket- 
tle is a 4 inch iron pipe or spout through which the 
molten lead is passed into the cylinder of hydraulic 
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lead press. The operation is performed by means of a 
perpendicular shaft attached to one side on the inte- 
rior of the kettle, connected to the bottom of which isa 
conical shaped valve which fits snugly into a circular 
opening in an iron seat leading to the pipe at the bot- 
tom. The shaft, which has a toothed pulley at the 
top, connects itself by means of a belt chain to an- 
other on the outside of the furnace. When the cyl- 
inder of the press is to be filled with molten lead, the 
operator turns the outside shaft which by means of the 
belt chain turns the other on the inside of the kettle, a 
thread at the top of the shaft causing the valve to 
rise, letting out the molten material through the 
opening in the seat and out through the pipe. Hard 
coal is used in the furnace, the heat required for melt- 
ing the lead being about 450°. 

To keep up the supply of molten material the kettle 
is charged about every ten minutes with 5 pigs of lead. 
The cylinder of the bydraulic press is about 2 feet in 
diameter on the outside, and about 2 feet in height. 
The diameter of the inside in which the molten lead is 
run is 8% inches, and in depth about 17inches. In the 
center of the bottom of the cylinder is a socket in 
which a circular iron core is placed. The cores are 
about 24 inches in Jength, and run in diameter from 
1g inch upward. They are keyed fast in the socket at 
the bottom and project up above the top of the cylin- 
der about 2inches. Keyed to the press above is a hol- 
low circular steel ram, in the bottom of which is a cir- 
cular steel die about 114 inchesin thickness. These dies 
range from 44 to 6 inches in diameter. The dies are 
keyed fast in the ram, each having a circular hole a 
little larger than the cores passing through the center. 
The cylinder is first heated by steam and about 350 


pounds of molten lead is run into it from the kettle, the 
operation taking about one-half minute. Thecylinder 
is then started in motion, rising upward with a hydrau- 
lic pressure of 5,000 pounds. As_ the cylinder moves 
upward, the core and the molten lead which surrounds 
it is pressed up through the hole in the die. As soon 
as the lead reaches the upper side of the die, it instantly 
thickens or chills around the core by means of the 
air in the hollow ram, which is about 4% inches in 
diameter. 

From the ram the pipe is forced upward from the 
core, passing through an opening at the top of the 
press, where an attendant passes it over a 4 foot wheel 
above, and down.to a drum below, where it is formed 
into coils. Thecylinder is emptied of its contents in 


about 3 minutes, making about 50 feet of lead pipe. 


taken from the plant of the New York Smelting and 

Refining Company, New York City. 
EE 
Ventilating the School Room, 

Dr. Shaw, a prominent pedagogist, in an address de- 
livered recently before the Association for Improving 
Public Schools, has made some very interesting sug- 
gestions concerning the proper arrangement and 
equipment of schoolrooms. In the matter of ventila- 
ting and lighting, Dr. Shaw believes that an ideal 
school room should provide fifteen square feet of 
floor space for each pupil, and a supply of 200 cubic 
feet per minute for every person in the room. A 
supply of less than twenty cubic feet he considers 
very bad ventilation. Such provisions would insure 
the free movement of every child and a wholesome 
amount of air. As to the 
question of the light sup- 
ply, Dr. Shaw suggests the 
use of the French system. 

In France the perfect 
school room, it is thought, 
should have aglass surface 
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The drum on which the coils are formed is circular in 
shape and made of wood. It is 20 inches in diameter 
and 2 feet in length. An expert is required in coiling 
ithe pipes, it being necessary to know how many 
rounds of lead are required for each size pipe. The 
operator presses the lead pipe against his hip with one 
hand, while with the other, he forms the coil, his attend- 
ant at thesame time turning the drum, which revolves 
loosely on a horizontal shaft running through the 
center. Two 150 pound coils are formed at once, the 
operation taking about two minutes. The pipe as it 
leaves the press is also cut up into straight lengths of 
10 feet each, the cutting being done by a hand saw. 
The molten lead enters the cylinder from the kettle at 
a temperature of about 450°, the pipe when reaching 
the coiling apparatus still retaining a temperature of 
about 200°. The lead runs from #, to % inch in thick- 
ness, according to the size of the pipe. Six hands on 
two presses turn out about 25,000 pounds of pipe per 
day. About 18,000,000 pounds of lead pipe is manu- 
| factured in New York City yearly. The sketches were 
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equal to one-fourth the 
floor space. It is also 
thought best to have indi- 
vidual seats and desks for 
the pupils. The follow- 
ing very significant figures 
concerning the conditions 
of our public schools were 
brought together some few 
years ago, and the same 
condition, it is said, exists 
at the present day. The 
floor space per pupil in the 
schoolsof Boston averaged 
15 square feet, in Chicago 


14 square feet, in Washington from 10 to 15 square feet, 
and in New York from 5 to 9 square feet. In the mat- 
ter of ventilation the average in the Boston schools was 
found to be about 185 cubic feet, in Chicago 225 cubic 
feet, in Washington from 115 to 250 cubic feet, and in 
New York from 70 to 100 cubic feet. The average 
school room, especially of New York, it would seem, 
is insufficiently ventilated and very much over- 
crowded. There is besides very often a lack of a 
wholesome quantity of sunlight and an inadequate 
supply of desks. The fault is a very serious one. It 
is to be hoped that some trustworthy scientific 
standards relating to these matters may be adopted 
and rigidly enforced. 
————_ e+ eo 

THE postmen of London together walk something 
like 48,350 miles per day, a distance nearly equal to 
twice the circumference of the globe. 
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Indigo Blue Surface Colored Paper. 

The indigo carmine used for the production of indigo 
blue surfaced colored papers is best obtained from a 
solution of indigo by precipitation with common salt, 
The vessel in which the precipitation takes place does 
not require to be large, there being no effervescence 
produced by this method of precipitation, as in the 
older method of precipitating the carmine with soda. 
The precipitate subsides, moreover, in an hour or so, 
while a day at least is required when soda is used. The 
character of the two precipitates is also different; that 
obtained by common salt having greater covering 
power than the other. The carmine obtained by pre- 
cipitation with soda is always pasty, and is apt to pro- 
duce dark streaks on the surface of the paper. 

Indigo carmine is prepared as follows: 21g parts of 
indigo are first ground to a fine powder by passing it 
several times through a grinding mill, and then spread 
upon a thick sheet of unsized paper in a layer about 
3 of an inch deep and placed ina warm dry room for 
three or four days. A strong earthenware jar is then 
tared on a balance, and if indigo of medium quality is 
taken, 1114 parts of fuming sulphuric acid accurately 
weighed off. It is usually reckoned that 1 part of 
good Bengal or Java indigo requires 5 parts of fuming 
acid, but for other kinds from 4 to 44 parts. The 
mixing must take place in an open space, so that the 
vapor evolved can escape. The dry pulverized indigo 
is added to the acid in small quantities at a time while 
continually stirring with a giass rod to prevent over- 
heating. When all the dry powder has been added, 
the vessel is set aside and stirred from time to time. 
After three or four days the indigo will be dissolved, 
which can be ascertained by withdrawing the glass 
rod and examining it for any particles of indigo pow- 
der. If small particles are noticed adhering toit, too 
little sulphuric acid has been originally used, and it is 
necessary to add a further quantity of 144 or ¥ part, 
stirring wellafter the addition and allowing to stand 
two or three days longer. The dissolved indigo is then 
slowly poured into 20 parts of cold soft water contained 
in a wooden cask, stirred gently, and allowed to stand 
24 hours. The fluid is then filtered through a linen 
cloth filter into a second wooden vat provided with a 
running off tap filled in the bottom. The greenish 
black residue remaining upon the filter is preserved, 
and sold for use in the manufacture of felt hats. 

The filtered indigo solution is now precipitated. The 
vat in which this takes place is made of wood and 
should be of large capacity (40 gallons capacity for 51g 


lb. indigo), and is provided with taps in the side for. 


running off the clear liquor, ete. It is placed two feet 
from the ground upon a wooden frame. The filtered 
indigo solution is poured into this vessel, and there is 
then gradually added a solution of common salt, con- 
taining 23 parts: NaCl dissolved in 40 parts water. The 
indigo carmine separates out as a very fine precipitate, 
which remains suspended in the fluid. The whole 
must therefore be filtered and the precipitate washed. 
The apparatus for this purpose consists of two boxes 
resting upon one another, the bottom one being about 
4 feet 6 inches long by 2 feet 6 inches wide and 1 foot 
deep; the upper one is a little smaller, and is placed on 
cross spars directly over the large one. Small holes are 
drilled in the bottom of the upper box to allow the 
liquid to escape. It is then lined with the filtering 
medium, which consists of a double layer of good un- 
bleached linen, previously steeped in a solution of crys- 


talsoda. The filter bag itself, consisting also of linen, 
is placed in this. It is steeped in soda solution before 
being used. 


A small quantity of the fluid containing the precipi- 
tated carmine is first poured upon the filter to fill the 
pores of the linen filter cloth. The fluid containing a 
little of the precipitate which first passes through is 
returned to the bulk of the liquor in the large vessel. 
After a short time, however, a clear dirty yellowish 
green liquid passes through alone, which is thrown 
away, the indigo carmine reinaining behind upon the 
filter. After the whole of the liquor has passed 
through, the precipitate is washed twice with cold 
soft water, the first wash water being allowed to 
pass through before the second is added. The 
first washings are usually dirty, and are thrown 
away: but the second are strongly colored, and may 
be used for a variety of purposes. After the second 
washing, the indigo carmine is ready. It forms a thick, 
brown-looking mass, and is removed with a wooden 
spatula and preserved in boxes for further use. Two 
and a half parts of indigo yield from 30 to 35 parts of 
paste. 

In this state it is too concentrated for direct use in 
the manufacture of surface colored papers, and there- 
fore it is dissolved in 80 parts of warm water (60° C.) in 
a wooden vat by continual stirring for two hours. The 
earmine should dissolve completely. The deep blue 
fluid is now tested to ascertain whether it is free from 
acid, the presence of which causes the color to pass 
through the paper, coloring it an intensive yellowish 
green. In all surface colored papers the color should 
not penetrate the texture of the sheet. Two beaker 


strong aqueous solution of crystal soda (50 per cent) is 
then added to one of the glasses and the mixture 
stirred. If only a trace of acid is present, the fluid be- 
comes much thicker than that in the other glass. 
When such is the ease, 1 part of crystal soda dissolved 
in 5 parts of hot water is slowly added to the indigo 
carmine fluid in the large vessel. 

Indigo ecarmine prepared in the above way is excel- 
lently adapted for producing blue surface colored 
papers, either by machine or by hand. Usually the 
paper receives only one coat on each side; the finest 
kinds are, however, coated twice, well sized papers free 
from wood being used. Weight, about 251b., d. crown. 
Six and a half reams of 480 sheets each, 13814 inches by 
17 inches, can be covered with 514 lb. of commercial in 
digo.—Chem. Tr. Jour. 

poe agg gee 
A MAGNESIUM TORCH. 

Amateur photographers, and some professionals, find 
in the flash light a great accession to their photo- 
graphic properties, inasmuch as it enables them to 
produce really creditable work at times and in places 
which would prove disadvantageous if daylight had 
to be depended upon. 

For such subjects as require instantaneous work, 
the explosive powders are useful, and perhaps in the 
majority of cases necessary, but for nine-tenths of the 
work flash lights of the torch type, using pure mag- 
nesium powder, without any explosive, answers per- 
fectly, while it has the advantage of producing a less 
offensive smoke. 

The annexed engraving shows an exceedingly simple 
and very effective torch for burning pure magnesium 
powder. Itis similar to some found at the stores; it 
differs mainly in the matter of construction and ma- 
terials. A vial three inches high, and one inch in 
diameter, forms the receptacle for the powder. The 


A MAGNESIUM TORCH. 


neck of the vial is large enough to receive a small rub- 
ber or cork stopper (rubber preferred) having two per- 
forations. In one is inserted a tube having its lower 
end projecting a quarter of an inch below the stopper, 
this end being contracted so that its aperture is about 


one thirty-second inch in diameter, or about as large | 


asa good sized pin. This tube is curved over to re- 
ceive the rubber pipe by which the blast is furnished 
to the apparatus. 

In the other aperture of the stopper is inserted a 


piece of tubing of about three sixteenths inch internal | 


diameter and a length of three and three-quarters 
inches. The tubes may be of glass or brass. 

A wire spiral bent into a circle and connected at the 
ends receives a roll of woolen cloth, or better a filling 
of asbestos fiber, and the end of the wire forming the 
spiralis bent at right angles, and wrapped around 
the tube. A quarter inch space is left all around the 
tube, betweeen the tube and the inner portion of the 
spiral. The vial is one-quarter or one-half filled with 


fine, pure magnesium powder, and the fibrous ma-, 
terial in the wire spiral is saturated with alcohol. | 
When all the preparations for the exposure have been | 


made, including lighting the alcohol, the operator 
blows strongly through the rubber tube; the concen- 
trated jet stirs up the powder in the vial thoroughly, 


and the air escaping throngh the longer tube carries | 


the powder through the flame, thus producing a spire 
of flame about two feet high. Several puffs may be 
made if the subject is one requiring strong illumina- 
tion. 

The principal point to look out for is to make the 
contracted blowpipe of such capacity relative to ‘the 


discharge tube as will insure the comparatively slow : 


passage of the powder through the flame. Ifthe blow- 
pipe is too large, the powder will pass through the 
flame so rapidly as to fail of igniting. In this way a 
large proportion of the powder may be lost ; but with 
correctly proportioned tubes the combustion is very 


glasses are half filled with the indigo carmine solution | perfect. | 
The writer has taken a number of fair sized interiors cannot work alongside without danger. 


and a glass rod placed in each. Four or five drops of a 
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in this torch) are dangerous. 


with this torch. Pure magnesium powder can be 
used in this apparatus with perfect safety, but explo- 
sive powders used in a confined space (such as the vial 
G. M. H. 
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The Nature of Electricity. 


At the last meeting of the Boston Scientific Society, 
Prof. A. E. Dolbear presented a paper entitled the 
Nature of Electricity, which the Boston Common- 
wealth says was a clear and comprehensive statement 
of the condition of our present knowledge. The sub- 
ject has interest aside from its great relations practi- 
eally to our daily lives and convenience, from the fact 
that, while there have been many theories proposed to 
account for electrical phenomena, yet to-day there is 
no one that is generally held, even as a provisional 
one, among physicists, while some have even aban- 
doned the hope of ever reaching a consistent explana- 
tion of the phenomena. 

Prof. Dolbear first gave consideration to funda- 
mental notions in physics, speaking of the phenomena 
and factors thereof, these being matter, ether energy 
and motion; the properties of ether being that it is 
continuous, non-molecular, frictionless, elastic and 
energized. The origin of electricity was next discuss- 
ed, this being either from friction, chemism or heat for 
its direct production or induction for its indirect pro- 
duction. 

Consideration was next given the ether, which with 
its properties becomes the medium in which exist 
gravity, light, magnetism and electricity. The defi- 


;nitions which have been given for electricity were 
‘then reviewed, it having been considered a form of 


energy, a form of motion, energy itself, a form cf 
motion of matter, a form of motion of ether, e¢t«. 
Edlund defined it as ether itself ; Lodge thinks it to be 
a wave motion inether; Roland considersit a property 
of matter; while Trowbridge assigns it place among 


'the great unknowables. 


As to its origin, electricity must have some antece- 
dent motion. When the face of the thermopile is heat- 
ed, we know that vibratory motion is the condition for 


| its appearance; while in the battery, chemical action 


is the source, and the heat equivalent of this is a mea- 
sure of the electricity produced. In glass, wax, etc., 
mechanical friction produces it, and when a conductor 
is moved in a magnetic field and electricity results, 
this will stop on the cessation of the motion. In every 
case the mechanical motion turned into it is the ante- 
cedent, and the energy of the engine is represented by 
the electricity developed. 

From motion, then, results energy; and, if it be 


-\molecular motion, we call it heat; if ether waves, we 


eallit light; if molecular exchange, we call it chemism. 
And all electrical action is motion between matter and 
ether. 

As a summary of his arguments, Prof. Dolbear 
brought forward the following propositions: Energy 
is an embodiment of motion in some medium and does 
not exist independently, while the so-called forms of 
energy are due to the different kinds of motion a body 
may have. Transformation of energy is achange from 
one kind of motion to some other kind. Electricity 
never appears except when some known formof motion 
of matter is antecedent, and continuity of motion isa 
logical and experimental necessity; hence electricity 
must be a condition of things in matter or else a 
condition of things in ether. 

In support of his position, the speaker mentioned 
quite a number of experiments which illustrate the 
rotary, spiral character of the motion of the molecules 
for example, by transinitting a beain of polarized light 
through an electric field, while the transmission of 
currents in opposite directions may be shown by means 
of a ring of rope which, on being twisted while held in 
both hands, exhibits a twist in both directions, both 
twists being traceable completely around the ring. 
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Vesuvius Destroys Derelicts, 

The dynamite pneumatic gunboat Vesuvius, of which 
there is a full page illustration in the ScrENTIFIC 
AMERICAN of November 3. 1888, returned to the navy 
yard in March from a cruise in search of dangerous 
floating wrecks. The Vesuvius succeeded in finding 
the wreck of the schooner Josie Reeves floating about 
six miles off shore, between Shinnecock and Fire 
Island, and it was destroyed with gun cotton, which 
was lowered into her and exploded by electricity. 

The Vesuvius then went to a point off Barnegat and 
began the destruction of a submerged three-masted 
schooner, which is lying in fifteen fathoms of water. 
Her rigging was broken up and her mainmast was 
shattered but the weather was so rough that the com- 
pletion of the work was postponed until more favorable 
weather sets in. It is customary to leave at least ten 
fathoms of water above each wreck that is destroyed. 
At this season of the year, Lieutenant Commander 
Knox says, there are not more than four days out of 
every ten that are favorable outside for the work of 
destroying wrecks, as it is so rough that the little boat 
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THE ALPINE INDICATOR. 

The Alpine indicator represented in our engraving is 
found in Switzerland upon a hill near Aarau, This 
apparatus is well known to the bathers who have 
passed a season at Schinznach-les-Bains, for it isa 
classical objective of excursions. The utility of this 
indicator is to give the tourist the name of the moun- 
tains that he sees in the distance, and the chain of 
which, uninterrupted upon nearly half the horizon, 
forms a grand spectacle. The system consists 
of asemicircular table whose rounded part is 
turned toward the panorama, and upon which, 
pivoting around an axis placed in the center of 
the rectilinear side, there is a rule forming as 
it were aradius of the circumference in which 
the table is comprised. Upon this rule, above 
the pivot, there is a back sight and at the other 
end, near the circumference, a front sight. 
Upon the table, and in their respective direc- 
tions, are inscribed the principal names of the 
mountains that are seen in the distance. 

The spectator who wishes to consult the indi- 
cator must place himself on the rectilinear side 
of the table and face the panorama. With the 
rule pivoting around the axis, he will aim at 
the summit whose name he desires to know, as 
he would do with a gun, in using the breech 
and muzzle sights. This done, he will finda 
name upon the table at the side of the sight. 
It is that of the mountain aimed at. 

The reader will readily understand how it has 
been possible for the maker to establish this 
indicator. He has oriented the table by means 
of a compass, and, placing upon it a map of the 
environs in the same orientation (the place 
where the indicator is found upon the map co- 
inciding with the sight upon the table), has, by 
taking aim at the mountains of the horizon, been 
able to find them upon the map, and, recipro- 
cally, by aiming according to the map, to find 
the mountain at the horizon. The result of 
these operations he has noted upon the table. 
In order to find objects nearer than the horizon, 
a map of the surroundings is transferred to the 
table. As the horizon in the present case is at 
24 miles, the space between the back sight and 
the circumference of the table is divided by 
equally spaced concentric semicircles, having 
the back sight as their center, and the spacing 
of which represents a distance of three miles in 
abee line. The object, say a belfry or castle, is sight- 
ed, and this is found again upon the map upon seek- 
ing it at its approximate distance along the rule. We 
have seen several of these tables in Switzerland, at 
Lucerne and Zurich, but they had no sights. The con- 


The Brighton Aerial Cableway. 

A new cable railway across the valley known as 
“The Devil’s Dyke,” five miles northwest of Brighton, 
England, was opened on October 138, 1894. Telpher 
lines are now quite largely used for industrial purposes 
but a passenger line of this kind isa novelty. The 
steel wire cable is attached to tall steel columns. The 


length between stations is 1,100 feet and the span be- 
The lowest point in 


tween the columns is 650 feet. 


THE ALPINE INDICATOR, 


the valley below the cable is 230 feet. 
from the cable are steel ‘‘anchors” supporting, 2 feet 
apart, two parallel wire ropes, on which the pulleys of 
the passenger carrun. The car is drawn across Ly a 
4% horse power Crossley oil engine. Each car holds 


appear remains but dimly lighted during the entire 
time of their presence thereon. At the back of it there 
is a piece of furniture that resembles an office desk seen 
from the rear, but no detail of this object is dis- 
tinguishable. The devils go behind it and seem to 
make some preparation with their hands there, and 
then they come to the front of thestage and cause very 
thin but brilliant flames to dart from their fingers. 
Bringing these flames near their mouths, they seem to 
swallow them, and then extinguish them be- 
tween their teeth. 

When the two devils touch each other’s 
hands, a crackling is heard and long flames 
dart forth for a few seconds from the tips of 
their fingers, which they continuously move. 

In a subsequent experiment, without putting 
anything in their mouths, they blow with en- 
ergy and a brilliant flame makes its exit from 
between their lips. They shoot forth a jet of 
flame for a considerable length of time, which 
certainly exceeds half a minute. 

While these singular phenomena are occur- 
ring, the spectators abselutely smell no odor. 
It is probable that the combustion is due to a 
very volatile essence, but we are unable either 
to state precisely the nature of it or to give an 
exact explanation of the experiments perform- 
ed. The red devils keep their secret, and when 
they are questioned remain mute. 

Our readers, however, may inform themselves 
as to many points of these curious phenomena 
by reading two articles entitled ‘‘ Incombusti- 
ble Men” that Mr. Guyot Daubes contributed 
to this journal in 1886. The author’ speaks of 
jugglers who lick red hotiron rods and of eaters 
of lighted tow, and describes the experiments 
performed in 1881 by a person named Kortig, 
who had prepared an essence that was so vola- 
tile that he poured some of it into his hand and 
lighted itwith out burning himself. Mr. Kortig¢ 
held a seance at a soiree given at the Conserva- 
toire des Arts et Metiers by Mr. Herve Mangon, 
then director, 

We were invited to this soiree and saw the 
operator light the liquid that he had poured 
into the brim of his felt hat or into the folds 
of a lady’s handkerchief without the objects 
serving as a support to the liquid being in any 
wise damaged. 

For the chemist, there are here some inter- 


Suspended | esting experiments to take up and study.—La Nature. 


—_——“—“>+ > oe  ___———_- 
Exhibition of the National Sculpture Society. 


The second annual exhibition of the National Sculp- 


ture Society will be held, beginning Tuesday, May 7, 
and continuing until May 23, in the galleries of the 
American Fine Art Society’s building, No. 215 West 
57th Street, New York. The exhibition will comprise 
several novel features and promisesto be unusually in- 
teresting and profitable. An important feature will 
be a retrospective exhibition of sculpture, to which all 


tours of the mountains had been simply drawn and the 
names placed beneath the corresponding points. This 
is much less practical. 

We have seen the apparatus with sights, as at Aarau, 
installed upon the tower of the cathedral of Lausanne. 
It had been established for allowing the night watch- 


eight persons, and two and one-half minutes are occu- 
pied in the trip. 


+++. —______——__ 
FIRE EATERS, 


The fire eaters of whom we propose to speak, and, 
who have been exnibiting in the hall of the Olympia, 


man to recognize in darkness 
a village or farm in which a 
fire had just broken out, 
so that aid might be sent 
thereto. 

Since the villages have 
been connected by telephone 
with the principal city, the 
indicator has no longer been 
used. 

We have never seen these 
indicators in France.  Per- 
haps some exist, but thereare 
certainly many places where 
they might be put. In the 
environs of Paris, among 
others, one of these tables 
would not be out of place, 
nor would it be upon the ter- 
race of Saint Germain or upon 
that of Bellevue. The Alps, 
of course, would not be seen, 
but it is not the Alps only 
that is worthy of interest. We 
believe that it would be inter- 
esting for some one who has 
the advantage of having a 
view over a wide horizon at 


are invited to contribute. All 
work of sculpture, whether ex- 
hibited before or not, will be 
eligible, subject to the de. 
cision of a jury of inspec 
tion. 

A novel feature will be an ex. 
hibition of landscape garden- 
ing, arranged with flowers 
and plants after the designs of 
Nathan F. Barret, landscape 
engineer, and Thomas Hast- 
ings, architect. It is intend- 
ed to show something of the 
possibilities of combining 
sculpture with flowers and 
plants in gardening and in 
interior decoration. The so- 
ciety will also hold in connec- 
tion with the exhibition a 
competition fora new design 
for the United States silver 
dollar, and the plaster models 
presented in competition will 
be on view. 

Two prizes of $200 and 
$200 are offered for the two 
best designs, and if any de- 


home to establish one of these 


sign of sufficient merit be 


tables. presented, the society will 

A compass, one or two < urge that it be adopted 
official maps, a flat rule, FIRE EATERS AT THE OLYMPIA THEATER, PARIS. by the national government. 
a sheet of bristol board, Further information may be 


and a plank are all the materials necessary.—La 
Nature. 
os 
A DIAMOND weighing not less than 971% carats, and 
said to be the largest in the world, has been found in 
the Jagersfontein mines, Cape Colony, by Inspector 


the Cape of Good Hope and put aboard a warship 
for London and deposited in the Bank of England. 


‘cultivated physies and electricity considerably. 
Edward Jorgansen. It was taken, well guarded, to they perform their experiments they are cladinatight-| became ignited. 
‘fitting costume of a red color which represenis that of 
| the devils of fairy scenes. The stage upon which they 


at Paris, excel in their line anything of the kind that| had by application to the society. 


has been seen up to the present. They not only swal- 
low flames, but handle fire and cause it to flash from 
their fingers. 


a 
ONE of the most remarkable sights to be seen in 


| Australia is a burning mountain 1,820 feet in height. 


These fire eaters are two young Americans who have|The mountain is supposed to be underlaid with 
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When|!an inexhaustible coal seam, 


advent 
country. 


which in some way 
It was burning long before the 


of white men to that part of the 
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Liquefaction of Gases, 

At a meeting of the Astronomical and Physical 
Society of Toronto, Mr. Arthur Harvey, who had 
been requested to prepare a resume of the recent work 
of Professor Dewar in connection with the above sub- 
ject, read the following notes: 

The method adopted is to lower boiling points by 
exhaustion. You know the principle. 1t comes to 
our notice practically in mining at or above the sum- 
mer snow line in the mountains. There are several 
camps in America so high that boiling water will not 
cook potatoes or other vegetables so as to make them 
palatable. Carbonic acid, which boils under ordinary 
atmospheric pressure at —112 degrees, will, ina vacuum 
such as the air pump can be made to give, boil at —166 
degrees. At this temperature nitrous-oxide liquefies, 
and, itself boiled in vacuo, lowers the temperature and 
liquefies ethylene, which in turn runs down the ther- 
mometer to —229 degrees. At this point pressure is 
resorted to, and the pressure of 1,500 lb. to the inch 
(100 atmospheres) forces oxygen into a liquid state. 
The evaporation of liquid oxygen, also in vacuo, lique- 
fies, under pressure, air and nitrogen, while these 
again, worked upon in double receivers by powerful 
air pumps, will produce solid nitrogen. This was first 
shown in January of the year 1894, Liquid oxygen is 
900 times less in volume than the gas at ordinary 
temperatures—blue in color, because it stops many 
red, yellow and orangerays. That is apparently why 
the skyis blue. Like the gas, it is magnetic, springs 
from a cup of rock salt to the poles of an electro-mag- 
net when the circuit is turned on, and stays there 
pending its rapid evaporation. Nitrogen seems to be 
an inert body, with no striking qualities, good to bea 
diluter or absorbent of the more energetic oxygen. 
Hydrogen remains now the only body unsubdued by 
cold and pressure, so a hydrogen thermometer is used 
to indicate these extremely low temperatures, If 
hydrogen be, as Faraday thought, a metal, water is a 
metallic oxide, and it is remarkable how easily this 
oxide liquefies, while oxygen only becomes fluid under 
the severest compulsion, and hydrogen resists it with 
success, 

Gases contract 74, for each degree of temperature. 
What is to happen when a temperature of —460 degrees 
is reached? At present it seems below the limit of 
possibility. All gases will liquefy and solidify before 
this is obtained ; so the method of successive reductions 
above described must fail to achieve such a minimum. 
But if this absolute zero is reached, will matter vanish 
through the total deprivation of heat? Heat is the life 
of matter; the more heat, the more energetic the mole- 


cules. Metals become stiffer and tougher under cold— 
remarkably so at Professor Dewar’s low temperatures 
—become better conductors of electrical currents; but 
chetnical affinity is diminished, so that alloys do not 
behave in the same way as pure metals, while carbon 
and some other substances act quite differently. We 
know from the everyday experience of the incandes- 
cent electric light that heat increases the conductivity 
of carbon, while it reduces that of metals—a corollary 
of which property of the latter it seems to be that iron 
at 1,400 degrees is not magnetic at all; nickel at 340 
degrees is also inert to the strongest magnets. lf the 
sun isa magnetic center at all, it isnot because of its 
iron or other metals, and this consideration leads me 
to doubt if the aurora has any connection with the 
spots on the sun, either as they pass the center or 
appear on his eastern limb, or with their maximum or 
minimuro frequency. 

What is the cold of space? We approximate to it in 
these experiments. Is it permissible to think that this 
cold—even without pressure--would liquefy and solidify 
gases and so facilitate the condensation of dispersed 
matter into suns and planets, and forbid the existence 
of agas in space which would retard the motions of 
these orbs? Will cold, rather than gravity, thus fixa 
limit to the atmospheres, permitting no gas to exist 
outside the calorific influence of the bodies which are 
still hot from condensation? Has the air there was 
upon the moon settled down to be a transparent sheet 
of ice over her surface, fixing her features in an almost 
eternal setting as hard as adamant ? 

One more singular point. Molecular convection of 
heat ceases as the molecules die of cold, but energy 
still passes through the frozen mass. A burning 
glass which concentrates heat and light can be 
made with a spherical vessel full of liquid oxygen. 
Radiant or ethereal heat and light encounter no resist- 
ance on account of extreme cold, when molecular heat 
ean scarcely creep from particle to particle. 

Cold affects colors. Sulphur (at —314 degrees) turns 
white, vermilion fades to orange, iodine in alcohol 
loses its violet, my authority states, but as alcohol 
freezes at —202 degrees, the phenomenon must be seen 
in the solid. 

Is the earth homogeneous? When it was intensely 
hot, too hot to hold any but elementary forms of mat- 
ter, a time came when it was cooled as to its gaseous 
envelope, and oxygen, if not hydrogen, combined with 
its materials to a certain depth. The outer shell thus 
isalonecomposed of oxides or rusts, forsuch we may call 
all the rocks and other substances that contain oxygen. 
A time may come when the aqueous vapor and ear- 


bonie acid of the air will come down as snow, just as 
oxygen and hydrogen at a given stage form water, 
just as carbonic acid and calcium have formed the 
limestones—and, after that, the interstellar cold will 
be free to act, and the residual oxygen and nitrogen 
will form an ice case of eleven or twelve yards in thick- 
ness. When, in due course, something like this hap- 
pens even tothe sun, and absolute zero is reached, 
will matter be loosened from its affinities and disperse ? 
If so, there must be fewer dark stars than Sir Robert 
Ball thinks possible. 
t+ - 
Lodgings for Seamen on Ship Board. 

With a view to the promotion of the health of sea- 
men and their protection against the cupidity of own- 
ers, a new law was passed at the last session of Con- 
gress, the text of which we give below. It will be seen 
that the cabins must be large enough to give every 
man a deck space of 12 superficial feet anda total of 72 
cubic feet. This is equal to a space of 2 feet wide, 6 
feet long, and 6 feet high. 

The act was approved March 2, 1895, and is entitled 
‘* An act to provide for deductions from the gross ton- 
nage of vessels of the United States.” The act will 
take effect April 1, 1895. 

“*Every place appropriated to the crew of the vessel 
shall have a space of not less than 72 cubic feet and 
12 superficial feet, measured on the deck or floor of that 
place, for each seaman or apprentice lodged therein. 
Such place shall be securely constructed, properly 
lighted, drained, and ventilated, properly protected 
from weather and sea, and as far as practicable pro- 
perly shut off and protected from the effluvium of cargo 
or bilge water; and failure to comply with this pro- 
vision shall subject the owner to a penalty of $500. 
Every place so occupied shall be kept free from goods 
or stores of any kind not being the personal property 
ot the crew in use during the voyage; and if any such 
place is not so kept free, the master shall forfeit and 
pay to each seaman or apprentice lodged in that place 
the sum of 50 cents a day for each day during which 
any goods or stores as aforesaid are kept or stored in 
the place after complaint has been made to him by any 
two or more of the seamen so lodged. Ne deduction 
from tonnage as aforesaid shall be made unless there 
is permanently cut in a beam and over the doorway of 
every such place the number of menit is allowed to 
accommodate with these words, ‘Certified to accom- 
modate . . . seamen.’ 

‘““That the provisions of this act apply only to vessels 
the construction of which shall be begun after June 30, 
1895.” 


RECENTLY PATENTED INVENTIONS. 
Engineering, 


CONSTRUCTION OF VESSELS.—Marie V. 
T. Dubreuil, New York City. A means of forming two 
keels in a vessel’s hull has been devised by this inventor, 
whereby the hull will be made stiff both longitudinally 
and transversely without appreciably increasing its ton- 
nage. The vessel’s sides are parallel from the stern to a 
little beyond the center, and thence tapered to the bow- 
line, the bottom being tapered upwardly toward the 
bow for a corresponding distance. The hull comprises 
an outer covering and a skeleton frame of X braces, the 
hull bottom following the inverted V shape of the lower 
members of the braces, and thus forming two keels, giv- 
ing a stability not attainable in ordinary methods of 
construction. 


THE PROPULSION OF VESSELS BY 
MEANS oF EXPLOSIVES forms the subject of a further 
patent by'the same inventor, the construction of the vessel 
being'similar, but a cannon-like conductor being located at 
the stern, and extending from within the hull to its ex- 
terior. A rotating receiver has chambers for the explo- 
sive material, to register successively with the bore of 
the conductor, a trip mechanism carried by the receiver 
actuating the hammer to effect the explosions, which 
may be made to occur at very frequent intervals, as may 
be needed to cause the constant forward propulsion of 
the vessel, and without jar to the vessel itself. 


A RUDDER specially designed for the 
form of vessel above described has also been patented 
by the same inventor, a rudder being pivoted to the bot- 
tom of the vessel at the bow, centrally between the 
keels, while a fin rudder is located at each side of the 
hull near the stern, the thre rudders being easily oper- 
ated to steer the vessel] much more quickly than would 
be possible with a single rudder at the stern, the vessel 
being designed to turn almost on its center. 


REGENERATIVE FURNACE VALVE 
Gear.—John Kernan and Robert B. Yuille, Pittsburg, 
Pa. This is a simple and durabie gear, easily reversed, 
to connect and disconnect the gas supply and the fur- 
nace and the latter and the chimney flue. Diagonal valve 
seats are formed in a casing, which may be water-jack- 
eted or lined with fire brick, and which is formed with 
an open top and bottom and side openings, slide valves 
sliding on the seats so that when one moves inward the 
other moves outward, while a plug is held in position in 
one side of the casing by aweighted lever. The valves 
can be readily repaired while in an cutermost position 
without stopping or interfering with the work of the 
furnace. 


ANGLE Cock.—William J. Waldron, 
Fort Worth, Texas. ‘This is a device to be applied only 
on a manually operated angle cock, by means of supple- 
mental fluid pressure pipes, so that the plug cannot be 
turned by unauthorized persons and without the know- 
ledge of the engineer in charge of the train. It is a de- 
vice for locking the train pipe valve or plug, by means of 


a connection separate from the train pipe and under the 
control of the engineer. 


Railway Appliances. 


CaR CoupLING.—Thomas Gaskins, Ar- 
cadia, Fla. Two patents have been granted this inventor 
for improvements in couplings of the Janney type, in 
which the drawhead has at one side a knuckle to couple 
with a similar knuckle on the other drawhead, there be- 
ing means of locking the knuckles rigidly in coupled 
position or turning them outwardly to be disengaged 
from each other. The first invention consists chiefly in 
an improved construction and arrangement of the locking 
lever which holds the coupling knuckle, whereby the 
draught strain on the pin is so reduced as to permit it to be 
operated by hand, even when the draught strain is on, the 
whole coupling being very cheap, simple, and effective. 
According to the other patent, means are provided for so 
locking the knuckles that they may be freely and.easily 
disengaged while the draught strain is on, and there 
is no necessity for slacking or backing the train to un- 
couple. 


Car CoupLtine.—Charles H. Smith, 
Birmingham, Ala. This inventor has also devised an 
improvement in couplings of the Janney type, adapting 
the coupling for an automatic release of the coupling 
jaw if the securing devices that retain the coupling draw- 
head in connection with the cars should accidentally 
be broken or become loosened, the release preventing 
the coupling from falling on the track, to occasion the 
possible derailment of acar in the rear. The improve- 
ment is simple, costs but little, and all the parts are sub- 
stantial and not liable to be deranged by ordinary 
wear. 


Nut Lockx.—Henry Hagon, West Su- 
perior, Wis. This is an improvement primarily de- 
signed as a simple and effective means of joining the 
ends of rails and holding the severa! parts from loosening 
under the jarring and vibrations incident to train travel, 
the fish plates being secured to the rails and effectively 
braced by grip flangesor members, so that they will al- 
ways be heid tightly up against the under face of the rail 
tread. 


Nut Lock.—Henry B. Eareckson, New 
York City. This improvement consists essentially of an 
arm pivoted on the nut and adapted to swing into recesses 
on the outer end of the bolt and in the nut. While es- 
pecially designed as a lock on railroad rails, joints, and 
vehicle axles, it is also applicable toa wide range of othet 
uses, being of simple and durable construction and 
positively locking the nut in place when screwed up. 


Mechanical, 


HEEL NatILting MAcHINE.—John F. 
Hines, New York City. This inventor provides an au- 
tomatically-acting and effective mechanism for bending 
the rand into the requisite shape and inserting it between 


the sole and the heel plate. The rand-bending device 
consists of aseries of clips having an articulated connec- 
tion with one another, a slide having a guided movement 
to bend the clips, as they hold the rand, around the heel- 
supporting plate. Spring-pressed followers, arranged be- 
tween the clips and having a sliding connection there- 
with, engage the ‘outer edge of the rand and_, force it 
inward from between the clip members, a cutter severing 
the ends of the rands, should they project in front of the 
‘heel-supporting plate. 


Wrencu.—Alf L. Winge, Miles City, 
Montana. This inventor has patented an improvement 
in that class of wrenches which have a sliding jaw ad- 
justable by means of a movable rack, to retain the jaw 
locked at different points on the lever bar, with means 
for holding the rack stationary. The improvement pre- 
sents novel details of construction, affording increased 
efficiency without adding to the cost of the implement. 


Miscellaneous. 


WALL PAPER MANUFACTURE.—Paul 
Groeber, Rutherford, N. J. This invention provides a 
method of and machine for manufacturing paper having 
an embossed face with a water color effect. The 
paper is composed of two firmly united Jayers of pulp, 
one sized and the other unsized, to form an absorbent 
face to receive successive colors and a final embossing 
impression, the sized pulp sustaining the facing during 
the processes of printing and embossing. By this means 
water colors may be employed alone or in connection 
with the regular pigments, some of the rollers also apply- 
ing gold, mica, flock, flitters, or other illuminating mate- 
rial, oil, distemper, or varnish pigments. 


ROLLER CHOTE.--Edwin W. Fuller, 
No. 304 Guerrero Street, San Francisco, Cal. This is an 
improved and extremely simple construction for use on 
grades to convey sugar cane, lumber, firewood, and other 
materials. It consists of a series of sections pivotally 
connected at their adjacent ends to have a limited lateral 
movement, and each section having in its bottom and 
side walls transverse openings where rollers are jour- 
naled in plates, the plates being removably bolted to the 
outer faces of the sides of the chute, so that any single 
roller may be removed without disturbing the others. 
The chute is inexpensive and easily erected, may be ad- 
justed to varying curves, is very strong, and the material 
thrown into it will be carried forward and downward 
by gravity and with but little friction. 


FOLDER AND PUNCHER. — Frederick 
C. Mehnert, Goshen, Ind. In devices for folding blank 
book sections and punching holes in them, preparatory 
to binding, this inventor has produced a very simple 
machine adapted to simultaneously fold the sections and 
punch the holes, doing the work very rapidly and mak- 
ing the holes all alike. The table has in its top, parallel 
jaws adjustable toward and from each other t; vary 
the width of the slot, which is entered by a vertically 
reciprocating folder blade having a lower non-cutting 
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edge with projecting needles or perforating spurs to per- 
forate the paper in the fold for the binding thread with- 
out cutting the sheets in two. 


CARPET STRETCHER AND JACK.— 
Hosmer F. Jackson, Tyrone, Pa. This is a simple and 
inexpensive combination household tool, which may be 
used as a jack for lifting stoves and other heavy articles, 
or as a carpet stretcher, a removable crank arm of the 
tool being also adapted to serve as a tack hammer and 
claw. The implement is readily manipulated by any 
one capable of handling even the simplest tool. 


DRAPERY ForM.—William H. Knapp, 
Brooklyn, N. Y. A form readily adjustable toa desired 
waist or hip measurement, and held in such position, 
has been patented by this inventor, the form resting upon 
the floor or other support throughout its entire circum- 
ference, thus dispensing with the ordinary base. The 
form may be worked upon without danger of toppling it 
over or shifting itsposition, and may be quickly folded 
up around a central standard. 


BuckuE. — Solomon Z. Quim, New 
York City. Suspender buckles constitute the feature of 
this improvement, the buckle designed by the inventor 
securely fastening into the web, while it may also be con- 
veniently unlocked to be shifted on the web to shorten 
or lengthen thesuspender. The frame of the buckle has 
a crossbar extending over the web at the front, while a 
clamping toothed bar engages the web at the back, op- 
posite the cross bar, the toothed bar being carried by an 
auxiliary frame hinged on the main frame and adapted 
to be locked thereto. The buckle is simple, and may be 
cheaply made. 


CRUMB REMOVER.—James B. O. She- 
vill, New York City. This is a simple device for table 
use, having a revoluble brush arranged in front of a 
crumb-receiving pocket. The brush and its operating 
gearing are inclosed in a longitudinally slotted casing, to 
the top of which is pivoted a handle, the oscillation of 
which is limited by stops. The device is moved over the 
table in the same manner as a hand brush, and when 
lifted and taken away the crumbs held in the pocket are 
not liable to drop out. 


THILL TuG.—William H. Cable, Staun- 
ton, Va. This is a simple, cheap and automatically 
locking tug, adapted to snugly embrace the thill, and 
readily operated to release the thill when desired. The 
tug holding devices are so arranged that the usua. 
draught braces are dispensed with and the pulling ana 
backing are effected entirely by the tug. The tug proper 
has a hinged member arranged to be swung up around 
the shaft, and be detachably connected with the other 
section, to which the harness is attached, and the releas- 
ing devices may be operated from the vehicle to almost 
instantly unloose the animal in case of a runaway. 


LUBRICATOR FOR VEHICLE AXLES. 
Henry B. Eareckson, New York City. A nut is adapted 
to be secured on the threaded end of the axle spindle, 
according to this invention, aud the nut has in its top an 
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oil chamber with an opening leading to the upper end of 
the feed groove on the spindle. As the chamber is an 
integral part of the nut, itis always in the proper posi- 
tion, and there is no danger of wasting the lubricant, the 
spindle being thus oiled without requiring the removal 
of the wheel. 


OVERDRAW CHECK BiT.—Joseph Car- 
ter, Blyth, Canada. This bit is independent of the 
driving bit, and is designed to stay in any position in 
which it may be placed, not moving up or down in the 
horse’s mouth when the horse 1s checked. It has a cen- 
tral raised section which may be covered by a cushion, 
and the ends are slightly curved upward and terminate 
in eyes, cheek bars connected with the ends of the bit 
receiving near their connection the check rein, while a 
nose band is adjustably connected with the cheek bars, 
there being means for locking the nose strap in a given 
position. 


SLEIGH BRAKE.— Adelbert Mecham, 
Edinburg, North Dakota. Should the team stop when 
the sleigh is being drawn up a hill, this brake acts auto- 
matically to prevent the sleigh from running backward, 
and when descending a hill, the action of the team in 
holding back operates to apply the brake, and thus con- 
trol the descent of the sleigh. By means of locking de- 
vices the brakes are made inoperative when the sleigh is 
to be backed. The device is inexpensive and is applica- 
ble to any form of sleigh. 


PoLicE NipPpERS.—Leon Brown, Chi- 
cago, Ill. This is an improvement in chain nippers, 
whereby they are so made as to require but a single handle, 
the loose end of the chain being readily thrown over to an 
engagement with the handle, forming a loop, which may 
be contracted upon the wrist of the prisoner by the man- 
ipulation of the handle. 


NotzE.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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A colonial cottage at New Rochelle, N. Y., recently 
erected for C. W. Howland, Esq., two perspective 
elevations and oor plans. Mr. G. K. Thompson, 
architect, New York City Auniqueexample of a 
modern dwelling. 


. The residence of Charles N. Marvin, Esq., at Mont- 
clair, N. J. A design successfully treated in the 
Flemish style. Two perspective elevations and floor 
plans. Mr. A. V. Porter, architect, Brooklyn, N. Y. 


A fine Colonial house at Elizabeth, N. J., recently 
completed for Henry A. Haines, Esq. Perspective 
elevation and floor plans, Architects, Messrs. 
Child & De Goll, New York City. 


. A residence at Flatbush, L. I., recently erected for 
C. H Wheeler, Esq., at a costof $11,000 com- 
plete. Two perspective elevations and fioor plans. 
Architect, Mr. J. G. Richardson, Flatbush, L.I. An 
attractive design. 


. Acottage at Plainfield, N. J., erected for Chas. H 
Lyman, Esq., at a cost of $5,000 complete. Two 
persective elevations and floor plans. Architect, 
Mr. W. H. Clum, Plaintield, N. J. A picturesque 
design. 


10. An elegant house at Scranton, Pa., erected at a cost 
of $15,000 complete. Two perspective elevations 
and floor plans. Architect, Mr. E.G. W. Dietrich, 


New York City. 


11. Engraving showing the new building of “The Bank 
for Savings,” recently erected on 22d Street, New 
York City. Mr. C. L. W. Eidlitz, architect, New 


York City. 


12. Foundation piers of the American Surety Company’s 
building, New York City. Four illustrations, 
showing the most advanced methods of caisson 


construction for city buildings. 


13. Miscellaneous contents—An automatic gas saving 
governor, illustrated—Heating a residence with 
open grates, illustrated.—Arranging effective in- 
terior, illustrated. 


The Scientific American Building Edition is issued 
monthly. $2.50a year. Single copies, 25 cents. Forty 
large quarto pages, equal to about two hundred ordinary 
book pages ; forming, practically, a large and splendid 
MaGazinE oF ARCHITECTURE, richly adorned with 
elegant plates in colors and with fine engravings, illus- 
trating the most interesting examples of Modern Architec- 
tural Construction and allied subjects. 

The Fullness, Richness, Cneapness, and Convenience 
of this work have won for it the Lan@Est CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERs, 

361 Broadway, New York. 


‘Wusiness and Personal. 


The charge for Insertion under this head is One Dollar a line 
Sor each insertion ; adout eignt words to a line. Adver- 
tisements must be received at publication office as eariy as 
Thursday morning to avvear in the foilowing week’s issue. 


Try us for manufacturing your wire or sheet metal 
specialties. The Enterprise Mfg. Co., Akron, Ohio. 


“U.S.” metal polish. Indianapolis. Samples free. 
Marine Iron Works, Chicago. New catalogue free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,O. 


Handle turning machinery. Trevor Mfg. Co., Lock- 
port, N. Y. 


J.T. Crowe, Truro, N. S., wants circulars of pump bor- 
ing machinery. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Cana] Sts., New York. 


Canadian and foreign patents negotiated. 
companies formed in Europe. References. 
528, Toronto, Canada. 


Industrtal 
P. O. box 


Capable, practical engineer, thorough commercial ex- 
perience, export and home, desires responsible manag- 
ing situation. ** Capable,’’ P. ©. box 773, New York. 


‘The best book for electricians and beginners in elec- 
tricity is ‘*‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers,36 Broadway, N.Y. 


Competent persons who desire agencies for a new 
popuiar book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 


("Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not preerar in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Bu yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(6464) W. C. E. writes: In a town in 
this State the water supply is pumped from a lake toa 
reservoir situated at a distance of about 1,800 feet from 
the pump house, and at an elevation of about 300 feet 
above the town; the power used to elevate the water is 
two Worthington compound pumping engines, with 
steam cylinders 12 and 1814 inches diameter respectively, 
water cylinders 814 inches in diameter, all 10 inches 
stroke, and are of 750,000 gallons capacity each per 24 
hours. As the capacity of the pumps greatly exceeds the 
wants of the village at present, it is proposed to use a 
portion of the water from the reservoir to operate a6 
inch turbine water wheel, which it is claimed will de- 
velop 100 horse power under 300 feet head, to operate a 
dynamo with which to light the streets. Would this be 
practicable ? Wouldit cost more or less for fuel to fur- 
nish the power for a dynamo in this manner than by 
anengine directly attached? A. Your pump has aca 
pacity of 520 gallons per minute, and 100 horse power Ly 


the best impact wheel requires 1,560 gallons per minute | 


under 300 feet head. So that the total horse power of 
your pumps is but one-third of the power required. It 
is a decided waste to pump water by steam for generat- 
ing water power. Direct steam power for the dynamo is 
proper and practicable, and the best of all isa combined 
compound engine and multipolar dynamo. 


(6465) J. W. H. asks: What is the loss 
in friction between the transmission of 100 horse power 
with direct connections with engine and a bevel gear? 
Also logs in friction between a direct connected engine 
and amachine driven by belt? A. The loss of power 
transmitted by belting is somewhat variable, depend- 
ing upon thickness, tightness and velocity. On an 
average the loss is about two per cent by creepage, and 
the loss by increased journal pressure and tlexure of the 
belt is from 4 to1 per cent more. A total of 34 per 
cent variable. The loss by gearing of equal size and of 
the larger dimensions, well made and adjusted, is very 
small, embracing only the friction of the teeth, amount- 
ing to from 4 to 1 per cent of the transmitted power. 


(6466) G. W. S. writes: Iam a reader 


of the SCIENTIFIC AMERICAN, and would like to know 
whether in the manufactnre of a small experimental dy- 
namo one would get as good results from a drum arma- 
ture as ashuttle armature? And if so, ought the size 
and amount of wire on the armature be the same as would 
be used in the samedynamo on ashuttle armature? By 
all means use adrum armature. Make it larger; two or 
three times the diameter of the shuttle armature. We 
refer you to SUPPLEMENT, Nos. 161, 599, 600 and 844, 
for information on the construction of small dynamos; 
price 10 cents each by mail. 


(6467) E. W. H. writes: 1. Kindly tell 
me how walls are wainscoted with tiles, that is, how the 
tiles are best fastened to the walls, and what backing is 
first laid down upon which to lay a tile floor over wooden 
joist, so a3 to insure a water tight job free from cracks. 
A. Portland cement freshly mixed is the best bedding for 
tiles for walls and floors. For floor backing put in a 


deafening floor two inches below the top of the beams, ' 


well fastened to prevent springing, and fill;with good mor- ' 


tar concrete even with top of beams, and on this surface 
bed the tiles with Portland cement. 2, What thickness 
of plate glass would you epecify for a residence, size of 
glass 3x3 feet, and how thick should the frames be for 
such glass ? A. If polished plate is to be used. it should 
be 14 inch thick. For common plate } inch or 3% inch is 
the usual thickness. Frames for the 34 inch glass should 
be 1% inch thick, for the thinner glass 1% inch thick. 
8. Would Portland cement be preferable as a mortar to 
lay brick in a foundation wall, to lime mortar tempered 
with cement ? If so, please give proportions of sand. and 
Portland cement best adapted, and say if such mortar 
would be unfavorably affected by the heat if it were used 
in laying chimney brick. A. Portland cement is best 
for foundation walls in varying proportion with lime ac- 
cording to economy desired. Lime 3 parts, Portland ce- 
ment 1 part by measure makes a strong mortar with 8 to 
10 parts sharp sand. This also makes a good mortar for 
ordinary house chimneys. 4, What proportions of Port- 
land cement and sand would be best adapted for plaster- 
ing the inside of a brick cellar wall to make it water tight? 
A. Equal parts of Portland and clean sand for ceilar wall 
plaster. 5. Is there any objection to the use of sheet 
lead for gutters, tlashings, and flats, and how should the 
edges of the sheets be soldered together? A. There is 
no objection to the use of sheet tead for flashings, The 
edges should be turned up, cleaned by scraping and 
burned together with a hot iron without solder. 


(6468) H. 8S. L. A. asks: What is the 
latest theory of electricity ? We have several theories of 
our own make, and.would like to know how far we are 
from the most generally accepted theory of electricity. 
A. Your question is avery broad one. You will find ex- 
cellent articles on the subject in the ScreNTIFIC AMERI- 
CAN SUPPLEMENT, Nos. 666, 719, 857, and 995. We can 
also supply any books on the subject. 


(6469) L. B. asks: 1. In what way does 
the difference in distance between the carbon and 
platinum points in the Blake transmitter affect the in- 
tensity of the current ? Does the current decrease ac- 
cording to the amount of air between the points of con- 
tact ? A. The points are always in contact. The pressure 
constantly changing causes the variations in current 
effecting the transmission of sound. 2. If a thin 
rubber ball filled with carbonic acid gas were placed 
near to the mouth piece of a bell receiver while in 
Operation, would the sound be increased? Could 
this sound be retransmitted ? A. It would concentrate, 
not increase the sound. It could be retransmitted. 3. 
Do you think that it would be in any way possible to 
obtain power from the rotating of the earth? Has any 
one ever attempted it? A. This is among the possi- 
bilities, but has not yet been demonstrated to be prac- 
ticable. 4. Have made Page's rotating armature as 
described in Sloane’s ‘Electrical Toy Making,” and it 
works well as a motor but it will not generate. Cannot 
surmise what the cause is. If possible suggest a remedy. 
A. It will generate some current if rotated rapidly 
enough. 5. Please refer me to some periodical or book 
telling of the advantages of galvano-cautery. A. Fora 
good treatise or galvano-cautery we refer you to Bige- 
low’s ‘International System of Electro-Therapeutics,” 
8vo, cloth, 1160 pages. Price $6 by wail post paid. 


(6470) J. D. says: 1. I have constructed 
storage battery like one described by you some time ago. 
What would be proper resistance to discharge them 
through in forming; size of plates 10X12, 7 plates to cell, 
26 cells in all? What would be number of hours they 
would run, and how many 16 candle power lamps would 
they run, and how long? A. Four ohms resistance will 
answer for discharging in series. They should run ten 
hours and maintain about twenty 16 candle power lamps, 
but it would be safer to make a large deduction to allow 
for imperfection of construction. 2, Have motor sixteen 
segments to commutator, leads give one-quarter turn, 
brushes work on opposite sides, have three 14 inch carbons 
in each brush holder, and in a few minutes’ run, commu- 
tator and brush holders become so hot that you cannot 
touch them, and in ashort while so hot that it will un- 
solder leads from commntator. Run with 50 volts about 
10 or12 amperes. Please give me cause for this, and 
remedy. A. Your field may be out of proportion to 
your armature, but try giving it less potential. Inter- 
pose a resistance in series with it. 
iin 


TO INVENTORS, 


Anexperience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for Da- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al) 
foreign countries may be had onapplication, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance witb the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


March 26, 1895, 


THAT DATE. 


AND EACH BEARING 


[See note at end of list about copies of these patents.) 


+» 536,524 


oO . W. Herzber; 
Amidotriazin & - 536,177 


Anchor, W. R. Baker.. 
Anvil, vise, and drilling machine, combined, S. 7B! 


MOC YGPSs 25 ose ks 5 haste Sle cle wo ela seas Benes s . 536,219 
Armature for electric machines: BE. C. Morean.... 536,439 
Auger, earth, G. Laube.. 536,434 
Axle, wagon, D. Bullock.. .. 536,264 
Band cutter and fender, RL. Dennison . 536,270 
Banjo. 8S. H. Mason. . 536. 
Batter dropper and cake beater, B. L. D: Hoyle. : 536.527 
Bedstead, Bi. J. Barcalo..... 0.0... nuese ees e cesses eee E es 


Brevele: ne R. H 


Bicycle saddle cover, W. C. McIntire. 536,538 

Blackboard, T. Hooley - 536,526 

ee means for actuating window, W. H. 4a 
(2) | ere errr rrrrrrerr erty) 
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Boiler cleaning compound, J. Rohrkraut. 
Book mailing corner, Wright & Logan.. 
Books. carbon holder for blank, L. A. L 
Boot or shoe, B. A. Pickering 
Boots or shoes, machine for 
pers of, W. W. Carey 
Bottle cap. W. 
Bottle stand, F. W. L. Knus 
Bottles, valve to prevent refill 
Hupohen is oesiceit eves ceeeeees 
Box. 


5. 

536, 457, 536,458 
Box nating machine, v Ss. DOliecciesscrss Seite 536,192 
Brake. See Car brake. Electric brake. Rail 

brake. Vehicle brake. 

Brake mechanism. automatic, T. Silvene 536,484 
Brick facing, C. F. Kolb........ 536,433 
Bridge, drawn, B. L. W orden 6,813 
Broom head, R. Raby....... 536,296 
Brush, Bingeman & Martin . 536,181 
Buckle, C. A. Conger....... . 536,267 
Buckle: J. Parker.. .. 536,390 
Buckle, back band, w.F Anthony......... 536,451 
Bungs. attachment for faucet, J. W. Griffin....... 536,567 


Burner. See oO burner: 


Can. See Paint can. 
Candlestick. miner’s, A. Eck 


Car Souptne. J.N. Moehn 536,587 
Car fender, A. Hare.. 536.518 
Car fender, W. . Morr’ 536,475 
Car fender, M. M. Scott.... 586,230 
Car fender, street, M. Cloo 536.418 
Car, hand, M. V. Kings perry 536,531 
Car impeliing mechanism 536.325 
Car screen guard, street, io w. Selkir 6. 


Car switch device, S. MSBradle 
Cars, portable device for unloading, G. H. Hulett 
Card grinding, B, A. & W. Dobson.........0.....65 
Carriage curtain securing dey ice M.O. furner, re 
Carriage, folding baby, T. H. . Wilcox 
Cart, A. L. Smith......... es 
Cart, road, Barker & Waird. 22320 
Case. ah Shipping case. 
Caster Aw A. ANON 6.08. cic. coca ans Sle see ccbeicee see 
Centrifugal machine, S.C. Rockman.. Needs 
Centrifugal machine driving mechanism, oO. 
ONISS OM 22 Ess os dae ese we tanles de caccesekces . 
Chain wrench, J. H. Vinton a 
Check row wires. anchor stake and gage for, G. L 
BANDINe yeaah cosh Suet ee Ghee seek iemeeane Mee dae f 
Chip holder and game counter, E. D. Rockwell 
Cigarettes, manufacture of, A. L. Munson......... 
Clamp. See Floor clamp. 
Clasp for garments, corsets. etc., W.H. Payne @) 
Cloth singeing machine, Whittle & Reynolds... 5 
Clothes banger, J. H. ~Ronner.......seee 
Cluteh mechanism. W.E. Forster 
Coal bunker, Curtis & peaace: Pen citdie see 
Cock boxes, guide for. stop, F. H. Cullen. 
Coffee polishing machine, M. Mason........ 
Collar and necktie fastening, V. F. Von Rie 
Cooler. See Water cooler. 
Corset or dress stay steels, machine for cutting 
otf, D, E. rec 


Crayon moulding machine, C. A. Rittm: 6, 
Creamer, centrifugal, oO. Ohlsson 536,58. 
Creamer, centrifugal, A. H. Rei 536,444 
Crupper, M. Goudreau.. 536. 
Culinary implement, J. J. §36,521 
Cultivator, J. Woolsoncroft. 536, 
Cultivator. corn, F. Robert.......... 536,54 
Cultivator, band garden, C. J. Abbott 536,251 


Curtuin fastener, A. H. Squier.... . oa 536,302 
Curtain rod, W. H. Easall.. 
Cut-out, fusible, J. J. Wood. 


Cutter. See Band cutter. Pipe cutter. Root cut- 
ter. 
Cutter head, rotary, E. U. Kinsey. densa teaiees 


Cycle, W. C. Johnston.. A 
Dam, gravity, E. R. Beardsi ey 
Damper. C. T. Redfield..... 0 ........-sseceeeneeeeees 
Decorticating fibrous plants. stems, or penkes 
machine for, Walker & Stepbenson. 
Dental cast, D. C. McNaughton....... 
Dental filling tool, T.G. Crymes 
Detergent compounds, manufacturing, 
Peterson. 
Dish cleaner, E. H. Alvord 
Dish washer, Hodges & Dickson 
Ditching and grading machine, E. 
Ditching and tile laying machine. 0. 
neborg . ’ 
Ditching ‘machine. G. A. Shields 
Drier, J. F. Gubbins 
Drill. See Grain drill, 


+. 586,551 
£36 340 


Dyeing, ete., Saparatus for, 
pyeing machine, A. 0.'T. 8 
Raver a ¥ shell, C.J. Crowley 
Edeer, M Warren. 


Electric brake, E. D. Lewis. 
Blectris current regulator, C. M. Jordan. 
Electric switch, C. C. 
Electric switch, C. 
Electrical meter, combination, H. C. Parker. 
Elevator, H. Longauer’...........-.0.s00+eeeeee 
Elevator operating mechanism, D. D. Walton. 
Elevator wheel, A. Sedgwick 
Engine. See Gas engine. Locomotive engine. 
Rotary steam engine. Steam engine. 


Engine indicator cylinder, steam, F, R. Baldwin.. 536,255 
Extractor. See Stump extractor. 
Eyeglass case or holder, A. C. MLE ioe recrnieeseebote 536,547 


Fare register, L. Ehrlich et a 
Faucet, Frey & White. . 
Feedwater heater, H. Kohl. Bs 
Feedwater heater and condensing apparatus, E. 
Green - 
Fence lock and stay, wire, C. M. Suter. 
Fence stretcher, wire, J. Stauffer... 
Fence tension device, wire. W. H. Fox 
Fender. eee Car fender, 
Fertilizer, J. W. Hickman 
File, newspaper, G. AH. Wright 
Filter, W. B. Lindsay et al.......... 
Filtering apparatus, beer, W. Albach. 
Fire escape, E, W. Potts...........-.... 
Fire extinguisher, automatic, C. W. Ki 
Flanging machine, J. Miskolezy...... 
Flash light mechanism, E. D. Evans 
Flexible tube. H. H. Brooks 
Floor clam p, S. Mero 
Flour bolt, vertica! 
Forge, A. Rice. 
Fulling mil), E. 
Furnace, F. *H. Richards. 
Furnace, R. Wirth et al. 
Furnace, traveling floor, 
Game register for pool 
Golden.... 
Garment hanger, E. W. Horner 
Gas engine, explosive, J. W. Lambert 
Gate. See Railway gate. 
Generator. See Hot water generator. 
Gig mill, H. N. Grosselin 
Glassblower’s snap, M.S. phompson. 


11 536273 
* 536,378 
536,354 


36,515 
536.488 


tables, Ha Luba Way, 


Governor, steam engine Begtrup. - 536,505 
Grain binder, Ellithorp xs Steward. » 536,42 
Grain binder, M. Kane........ ~ 536,571 
Grain drili, P. M. Gundlach. . 536.337 
Grinding mill, J. F. Winchell .. - 536,410 
Gum, manufacture of starch. V. G. Bloede. . 536,260 
Halter tie, J. Cornell............ . 536,511 
Hammer, G. A. Lambert - 586, 
Hand pad, D. Shirley 536,548 
Hanger. See Clothes hanger. Garment hanger. 

Mail bag banger. 
Harvesters, reapers, or like machines, knife or 

cutter for, B. Briegz...........ecseeeeeaee teen tees 536,464 
Harvesting machine, M. ©. Hunter.. « 536,351 
Hat and coat hook, combined, M. Wood 536,412 
Hat brim curling apparatus, J. Ives.. 36,568 
Hay tedder, E. A. & M. H. Davis... 536,269 


Hay tedder. C. H. OiCheD. .......ceseeseeeeee sc essen 536,404 
Heater. See Feedwater heater. Water heater. 
Heel ror boots or shoes, cushioned, B. R. Tillgren 
Hide stretching device. J. W. Chapman. 
Hinge, trunk, W. A. Truesdale.. Sauls 
Hook.’ See Ladder hook. Whifiletree hook. 
Horse power, S. Z. 


Horse weight, D. B. Maconachie. .. 586,47 
Hose coupling, F. F. Howe....... -- 936,350 
Hose covering, flexible, A. P. Coc - 536,419 
Hot water generator, J Engelhart. . 536,197 


222 


Srieutific 


American. 


[APRIL 6, 1895. 


Hydrometer, T. Lohnstein 
Indicator lock, J. M. Edgar.. 
Indicator lock, J. Z. Roraback. 
Inkstand, fountain, L. ‘Thomas. 
Ink well, J. Morton.. 
Insulating higb tension coils of transtormers; 
Schneller & Wisse et cceta 
Insulation, applying, F. E. Cas 
Jewels, pr oducing metal art opjects set with, v. 
G. BIO@dE.... 0... cece eee cence een en seen ccenwenee 
Key. See Yoke key 
Kitchen cabinet, J. Berntsen........... Saute - 536, 
Kitchen cabinet, S. W. Tate... 536,489 
Knitting machine, circular spring beard needle, 
F. H. Gates 
Label holder, A. C. Mills, Jr.. oo 
Laces, clip for securing uot, shoe, or other, W. 
H Thrift 
Lacing, F. S. MecKenne 
Lacing hook heads wit 
covering, M. Bray 
Ladder, fire, O. B. Hall.. 
Ladder book, L. Ferguson. 
Lamp, safety, W. J. Callaghan 
Lathe for turning irregular forms, L. G. Merrit 
Lathing, metallic, W. C. ochaper 
Lighting device, I. M. Rose.. 
Lock. See Elevator lock. 
lock. Seal Jock. 
Lock, H. V. P. Cooke 
Locomotive engine, EB. Cox 
Loom picker stick, W. L. Keith. 
Macbine case, J. Flotsapiliar. . 
Magazine camera, M. C. G. De ‘Gi 
Magnetic separator, J. D. McKinnon.. 
Mail bag catcher, Winsor & Cummings 
Mail bag banger, G. M. Patterson 
Mainsprings, device for equalizing power of, oO 
Bartel 
Malt, manufacture of crypto, C. L. Hart. 


- 536,406 


“plastic material, die for 


536,257 


Map, M. Arriaga...............eee eee peice 36,50 
Match making machine, H. C. Spaulding. 536.402 
Match safe, 8. E. Ball.................2.- 536,560 


Metal rolls. grinder and dresser for, W. E. Harris 
Metal rolls in their housings, grinder and dresser 


fOr) WaHe Harriss dys e ccsie se aehe ae cores oe ates 536,519 
Metallic dlocks. process of and apparatus TOF 

making holes through. Friedrich & Schulte.... 536,278 
Meter. See Electrical meter. 
Microscopes, mechanical stage for, J. P. Swift.... 536,552 
Mill. See Fulling mill. Gig mill. Grinding mili. 
Milling machine, J. L. Bogert 536. 416 
Mine trap door, G. Bonenberger.. 536,561 
Mining machine. electric, BE. C. Morgan.. 536.438 
Mould for lining unions, G. W. Harrin ton. 536,344 


Mould for lining unions or couplings, G. W. “Har- 
rington 
Motion controlling mechanism, A. Sedgwick 


Musk, artificial, A. Baur 


* Tuyereiron, A. Pederson. 


; Typewriting machine, H. Jarvis. 


Nail driving machine box, J. J. Hayes . 536.4 
Numbering machine, E. P. Teal..... 536,4 
Nut lock, D. C. Wetsel..............- - 536,498 
Oil burner, atomizing, Luther & Cowart. + 586,216 i 
Oil purifier, F. E. Bailey . 586,867 | 
Ordnance, recoil Operated automat A. A. ! 
McKnight.................. Soe ' 


Organ, O. E_& G.C. Wick.... 
Oven door, F. H. Van Houten.. 
Overshoes on shoes, device for retaining. a J. 
Weatherw ax..... 0.0.0.0... cseeeeeeee eee 
Packing, meta llic, R. Holmes 
Pad. See Hand pad. 
Padlock, permutation, W. E Hullinger.. 
Paint can, M. A. Marzynski.... 


Paper box, T.F. W. Schmidt.. 536,544 
Paper box machine, A. B. Cowies. « 536,371 
Paper bucket,.T. F. W. Schmidt . é . 536,545 
Peat cleaning and Decor cate, machine, G. A. 
Cannot.. - 536,5 8 
Penbolder, Ms 


Pencil and sharpener, combine: 
Pessary, H. M. Paine 
Ph antoscope. C.F. Jenki 
Photographic retoucher, A. BE. 
Photographic rol] holder, E. B. Bark 
Photographic shutter, WW. I. Adams 
Photographic shutter, A. G. Tisdell.. 
Pianos, arch plate frame for upri 

MItCHe@} as oscontins sc enrte sospc oe ed eek aces cota wetarne 
Pickling sheets, etc., apparatus for, A. E. Sawers. 
Pipe cutter, J. H. Vinton 


Pipe fittings, moutd for lining, G. W. TENE On: 


Pipe, machine for making continuous, 
DOCK OLY sees tata Meenoeese ites Segoe 
Pipe threader and reamer, G. Ressler 
Planter. L C. Evans 
Planter, corn, G. L. Waiting 
Plow, M. Weber.. 
Plow, garden, M. ‘PL Jacobs. : 
Piow subsoiler attachment, W. M. Carter. 


Plow, wneeled. H. Lindestrom..................0008 536.574 
Power. See Horse power. 
Pressure. apparatus for automatically intensify- 

ing and equalizing. GC; Ps Higeins |... cece: 536, 550 
Printing machine, cylinder, C. Potter.. . 
Printing press, J. Brooks 536; 303 
Printing press numbering attachment, Henkle & 

Teal +» 586.428 
Pulley, window weight, H. L. Hart.. 536 426 
Pulp, machine for moulding hollow ware from. 

M3 Tis D@CLiN gis s coe eee eee aeea sis 536,189, 536,19 
Pulverizing rock, etc., machine for. P. McKellar... 536,225 
Pump, self-regulating, V. Montalto...............- 36,356 
Pump, vacuum, J. L. Bogert........ - 536,415 
Puzzle, H. E. L. Fisher... . 536,462 
Puzzle, J. D. Miller.. ..... 586.220 
Rail bender, A, L. Stanford. 536,237, 536,238 
Rail brake, F. L. Desm oimeauX............... ses. ee 459 
Railway and water tobogganing apparatus, in- 

clined: Ee eiMO rr e25 vce osck ceo snk ecateaeees 5,441 
Railway, cl osed conduit electric, W. Lawrence (r) 11,481 
Railway. conduit electric, F. S_Davenport.... ... 374 
Railway crossing signal, E. A. Hermann.. 536,429 
Railway gate. S. 8, Smallwood......... . 536,320 
Railway pulley, cable, E. M. Johnson. 536,471 
Railway rail, reversible, B. A. Thomas 536,305 
Railway signaling, A, Gregory......... 5 3 


Railway supply system, electric, C. E. Emery 
Railway switch, J. H. Reinhardt 


Railway switch, automatic, J. M. Deal 
Railway switeb, electric, R. A. Bal dwin. « 536,256 
Railway switch operating device, J. F. Ober . 536,229 


Railway switches, means for operating, 
Miller 
Railway track, W. 
Railway train, H. L. 
Railways, construction of, E. 
Railways. system of electrical s 


Selden.. 536,547 
Raisin seeder, haso « 536,570 
Recorder. See Sales recorder. 

Register. See Fare register. Game register. 


Register for measuring lengths of varying recip- 

rocating strokes, G. P. ADOIN........... 6.2 eee 
Registering and indicating machine, F. L. Bailey 
Relay, C. R. J. Willot 
Respirator, H. Schneckloth. 


Revolving and reclining cha +» 536,213 
Road working machine, B. Poulson 536,294 
Root cutter, J. P Rickod emus Soe + 536,228 
Rotary steam engine, R. L. Henderson. « 536,348 
Rug. etc.. steamer, BE. N. Huyck. . 536,383 
Saddle, J. ron Speirs 536,403 
Sales recorder with coin (lisplayer ‘and ‘cash 
drawer, manual, R. Zabel.......... cc cee e eee ee 536,413 
Salt evaporator, N.S. Erne 536,180 


Sash balance, J. H. Bane 
Sash, swinging window, D. H. Gail. 
Saw set, J. B. Whiting. 1.00... 
Scaffold, window, H. W. Bullock 


Seal lock, C. V. Boughton.. 536,454 
Seal lock, B. S. Shaw 585 
Seams of sheet metal cans, machine for forming 

and soldering lock, G. T. Pillings.. «+» 536,589 
Seat, J. Mallett 536.577 
Separator. See Magnetic separator. 
Shade guide, J. J. Habn . 536,517 
Shade holder, W.C.Homan.... 536,207 
Shade, window, A. H. Brumfield... - 536,507 
Shaft attaching device, J. R. Baxter...... . 636,179 
Sheet metal hand rails, finishing, W. Klose. 536,533, 
Shelf, book, R. Linkletter.................. 586,575 
Shelf, roller book, P. J. Pauiy, Sr 536,391 
Shipving case, W.''. Boatwright. . 536,506 
Ship’s log and course tacicators recording, J. Pp 

ROL ORS ehaates vccuteclageet ate ste.c ~ 536,582 
Shoe, £. S. Harris. 536,345 
Shovel foot guard, G Page. 536,230 
Sifting apparatus, H. Seck.. seeeeeeees 536,546 


Signal. See Railway crossing signal. 
Signal and switch-operating apparatus, electrical. 
J. Dutrey 
Signal system. ele 
Signaling apparatus, 
Sk irt elevator, J. Mallett 
Sled. D.C. Hamlin.....000000 
Snow plow for street. railways, Dean & 
Soap holder, Gilham & Ervey 
Seie laying machine, Judd & Paul.. 
Sole pressing machine. W. E. Forster. 
Spectacles, T. A. Willson 
Spinning and twisting machine spindle, 
H. Collins 
Stmp at ring, J. Fowler.. 
Stam affixing machine, E. C. 
tand. See Bottle stand, 
Steam boiler, T. Herald........ccccceesccevensenceses 586,523 


| Whiffletree hook, T. G. 


| Trolley systems adjustable switch for, M. 


| Umbrella holder, U.'T. 


Steam engine, W. R. Dow... - 586,194 
Steam engine, W. E. Good_. 
Steam engine, J. V. Rice, Jr.. 
Stitch separating and indenting mac! ine, J.B 

Hadaway we 
Stocking, G. H. Vernon. a of 
Storage structure, knockdown, A i Macdonald. 
Stoves, filter fur gasoline; C.S. White 
Stub holder, W. Willis 


Stump extractor, J. T. Emerson. 536,424 
Submerged way, M. A. De Palacio. - 536,357 
Suppository machine, C. A. 'latum.......... -.» 586,240 


Railway switch 
Tew & Riggs $36,587 


Switch. See Electric switch. 
Switches, automatic safety lock for, 
Sword scabbard, H. O. Weller 


Tablet, order, D. H. Roberts. - 586,895 
‘Lelegrapby, P . B. Delaney... 536,420 
Telemeter, F. L. O. Wadsworth 536,494, 536.505 
Telemeter attachment, telescone, F. LO. Wads- 

worth see. 586,493 


Telephone, J. D. Pr 536, 481 


eC. 
Telephone system, Sabin & Hampton 


| Telephone exchange system, s. W. Holman.. 536,382 
Tie. See Halter tie. i 
Tire, pneumatic, \W. A. Warren 363 


Tire tightener. Howard & Grandpre. 
Tire, wheel, M. Adler 
Tower, metal, Hanson 
Toy, Austin & Craw. 

Toy, game, O. T’. Dougherty. . 
Toy, mechanical, Crossley & Birnbaum. . 


evel ick 


. 536,512 
Wood. 536,250 
Trolling spc 
Truck, J. P. H rper 
‘Truck, H. L. Hazen 
Truck, car, W. W. & ¥ 
Tube. See Flexible tube. 
Tuning device for stringed musical instruments, 
F. B. Converse 


. 536,539 


536.563 


Twine and manufacturing 8 
Type case bracket or support, 8. "Stephens 
'Ty pewriter drop cabinet, L. S$. Hayes.. 


'Tvpewritirg machine, T. H. Stackhouse 
Work........... 
Valve, automatic, R. H. McMath 
Valve, balanced slide, H. C Clay. 
Valve device, T. L. Webster 
Vehicle brake, pneumatic, H. P. Booth. 
Vehicle front, J. Scuder 
Vehicle toe rail, nee Cy Bradley. 
Vebicle wheel, G. Jobson.. 
Velocipede, N. Smith 
Velocipede provided with electrical communicat- 
ing apparatus, R. H. Wo 
Vending, machine, coin-operated chance, E. Law- 
TONCG: fucose es ceca sce Nnn ence os cok 
Ventilator. See Water closet ventilator. 
Vise, W. J. Wanless 
Voting machine, k.. H. Gilbert 
Washer. See Dish washer. 
Watch movement box, Morlet & Nordmann. . 
Watchcase pendant. Elser & Canniff 
Water closet cistern, B. Dale 3 
4 ener closer flushing tanks, chain pull for, J. w. 
TOM ple. vis cceeds sk ent ais elena ee eos ces siaa Te 
Water closet ventilator. W. Scharnweber 
Water cooler, F. M. Underhill........ 
Water heater, W. Scharnweber.. 
Water tube boiler, H. L. Wilson. 
Wax holder, sealing, E. R. Moore 
Weather, strip, P. Wickes 
Weigher, grain, L.C.Guttery.. 


- 586,355 


Weighing machine, automatic, CLR. Gorringe.. 
Wheel. See Elevator wheel Vehicle wheel. 
Wheel supporting and truing device, A. Dudly.... 536,37’ 


Whitfletree hook, L. S. Flatau.. 
Mandt.. 
W hist tray, duplicate, H. H. Everard. 
Wire stretcher, A. H. Sensenig 
Wrench. See Chain wrench. 

Wrench, E. N. IN. Woodward 
Wrenches, making, J . C. Speirs 
Yoke key, ox, B. W. Johnson. 


536/46 
» 536,384 
536,198 


SIGNS. 


Bedstead, O. E, A. Wiessner... 
Bicycle toe clip, J. H. Sager 
Finger ring. M. L. Powers.. 
Mantel, A. C. Abramson.. 
Mantel, J. F. A. Hoort . 


Package case, C. H. Wes 24,148 
Paper knife. C. W. Harriso: 24,144 
| Pencil tip, G. A. Wieland... « 24,143 
Pocketbook frame, S. Zinn. 24.146 


Railway rail brace, KF. A. Delano. 
Scale sender a WwW. F. Stimpson. 
Sideboard. H. F. Potter 


Stamp holder, Ww E. Banning 24,145 
Stove, oil, T’. Miller 24,150 
Tray, communion servic, E. J. Howe..........-0008 24,147 
TRADE MARKS. 

Ale, True W. Jones Brewing Company.............. 26,276 
‘Antiseptics and disinfectants, Newton rs 

& Company ~ 26.291 
Bedpans, L H. Ovi 


Blue, washing, J. & J. Co 
Books, educational, G. & C. M 
Cigars, F. Schweizer. 


Clotbes wringers. Ame mpa: 299 
Clothing, footwear, horse an4_ carriage covers, 
leather and duck coats, and boys’ pants and 
and vests, oiledand rubber. H. Werner & Com- | 
WTI Y ics cfectiascis Sha iosee Sara oie whoes @ easfaaia sere alata ie tee « 26,267 
Coffee, fig, ental Manufacturing Company...... 26,279 


Cough’ drops and other remedies for coughs, Colds, 
and sore throat, Wenneker-Morris Candy Com- 


pan 

Diapers, C. Whitman & Company 

Electric wires, flexible insulating tubing to in- 
close, American Circular Loom Company.. 

Hyclots: and lacing studs, Fast Color Eyelet Com: 


26,307 


pan 
Fireworks. St. Louis Fireworks Company.. 
Fisbing tackle, United States Net and ‘i'w 
COMPANY. cesses coecasises, nev eee dak eauees Sess 
Flour, wheat, Duluth Imperial Mill Com 
Flour, wheat, corn, barley, oat, and Bue 
& J. Colman 
Fruit jars, J. P. Barstow......0 ... cess cece esse eee cees 
Fuses , certain named electrical, Sperry Electric 
Mining Machine Company.. ..............:.000055 26,306 
Gas, liquefied carbonic acid, Liquid Carbonic Pig 
Manufacturing Company. i 2 
Hosiery, J. Kitchenman.. 
Iron, pig, Clinton Iron and Steel Company... .26, 800, 26,310 


Rwheat, J. 


Laces, leather shoe, P. Goldstein......... 26,269 
Liquors, malt. Bartels Brewing Company.. ove 26,207 
Medicinal compound, tonic, Macdonald, Jameson 

& COMPANY. ipso Savers cack erste stone katate toiinietes 26,294 


Medicinal tablets, T. O. F. Randolph & Company... 967298 


Paper, albumenized. Scovill & Adams Company... 26,271 
Perfumery, toilet aLere, and sachet powders, 
Firm of Solon Falmer. 5,286 


Pianos, C. L. Weser.. 


Pills, J.N.G@. Long 26,296 

Polish for metals, Dut not forstoves, Pennsylvania 
Lubricating Company Soiarateine nince Noe See ea He ie 6,282 

Pomade for the skin, H. C. Rice 26,287 


Preparations of an antiseptic and disinfectant 
nature, toilet, Newton, Chambers & Company.. 2€,290 
Registers, sales “check books, and_ supply paper 
ani- 


therefor. duplicating and triplicating. 
graph Register Company.. 
Ropes and cordage, C. W. Hunt Companys 
Silver tableware. including spoons, ladles, 
and forks, solid and plated, Bristol Brass and” 


Clock Company........... 26,297 
Soap, toulet, Mulbens & Krop 26.285 
Starch, J. & J. Coiman ....... site ~ 26,284 
St one. ‘artificial, Patent Victor one mpany. - 26,304 


Suitings, worsted and woolen, J. H. Cockburn, 
26,265, 26,266 
Tobacco and snuff, smoking and chewing, 'S S. Hoff- 


nung & Company . 26,275 
Toothwash, W. L. & C. E. Truesdell.. 26,288 
Toy books, cards, and cardboard articles, Woif & 

Compan ye. wis cts tease eekonete 65,272 | 


26311 
265.263 


Trees, pear, Augustine & Company. 
Underwear, linen, H. L. Deimel. 


Wash for the mouth, J. B. Toda... ++ 26,289 | 
Wines and spirituous liquors, California Wine and 
Fruit; Company... 2. o.cicctnc eteucediesenahwenneee « 26,278 


A printed copy of the specification and drain ot 


any patent in_ the foregoing list, or any patent in print | 
issued since 1863, will be furnished from this office for 


25cents. In ordering please state the name and number 
of the patent aesired: and remit to Munn & Co., 361 
Broadway, New York 


‘anadian patents may now be obtained by the in- | 


ventors for any of the inventions named in the fore- 
going list, provided they are simple, at acost of $40 each. 
[f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be Obtained. 
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DMovertisements. 


ORDINARY RATES. 


Inside Page. each insertion - - 75 centsa line 
Back Page. each inswertion - - - = $1.00 a line 

(2 For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line—about eight 
words per Jine. ‘his notice, shows the width of the line, 
and is set in agate type. Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's:li issue. 


OOD or METAL WORKERS 


without steam power can save 
time and money by using our 


=F otand Hand Power lachinery 


SEND FOR CATALOG UES— 
A--Wood-working Machinery. 
B—Lathes, etc. 

SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 


Shapers, Planers, Drills, Machine Shop 
Outfits, Foot Lathes, Tools and Supplies. 

SEBASTIAN LATHE Co., 
120 CULVERT ST., CINCINNATI, O. 


HAVE YOU SEEN 


LATHES. & 


Catalogue Free. 


Drilling Machine ? 


i Everything done—drilling and revers- 
ing—with one_hand, without taking it 
Bi from crank. Price 515.00 
te Send for Catalogue. 


WILEY & RUSSELL MFG. CO. 
Greenfield, Mass., U.S. A. 


SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT Can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 


MaNUFACTURE TO 
PECIALTIES & NOVELTIES - PATENTED 
eh beecr ~SMALL OR. FINE. MACHINERY. 


ue TTO KONIGSLOW 
SENFOR’ 106 049 MICHIGAN ST. CLEVELAND, 0 


Manufacturers of everything needed for 


ARTESIAN WELLS 


for either Gas, O il, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 
Tools,etc. lilus’i catalogue, proce lusts, 
and discount sheets on request. 


Pittsburg, @il City and Bradford, Pa, 
Also, 32 Cortlandt St., New York. 


ARE YOU INTERESTEL 


Engines. The Indicator, Machine Shop Prac- 
tice. or General Mechanical Matters? Lord's 
Power and Machinery Magazine, a 100-page illustrated 
monthly, is filled with interesting articles on these sub- 
jects, written by the highest authorities, in plain lan- 
| guage. Price $1.00 per year. Send for this month’s 
lissue. Lord’s Power and Machinery Magazine, 
H 620 Atlantic Avenue, Boston, Mass. 


VANDUZEN Soe" 
THE BEST IN THE WOR 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
@ freezes. Every Pump Guaranteed. 
10 SIZES. 


200 to 12000 Gallons per Hour. 
t Cost E to $75 each. Address 


THE £. W. VANDUZEN CO., 


102 to 108 E. Second St., Cincinnati, 0, 


IDEAS DEVELOPED. Absolute secrecy. Send 

for particulars. Advice and suggestions free, 
Correspondence and sample orders solicited. ® years 
in business. Gardam & Son, 98 John St., New York. 


FORMED MILLING CUTTERS 


a —FOR— 
Milling Parts of Machinery. 


These Cutters can be made in a great 
variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical in 
the prod can of duplicate and in- 
terchangeable parts. 


(er lilustrated Catalogue Free. 
The T. 8. caret Ch, 


Manufacturer of Fine Tools, 

P.O. Box 138, ATHOL, MASS. 
MEASUREMENT OF POWER.—BY G. 
D. Hiscox, M.E. <A description of several improved 
forms of absorption and transmitting dynamometers 
for the measurement cf the useful work of prime movers 
in mills and factories. With 17 illustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. . 
Price 10 cents. To be had at this office and from all 


m, STEVENS No. 90 NIPPER. 


This Cutting Nipper combines great 
power with rapidity. Wire can be cut at 
either extreme end of jaws without op- 
posite end closing faster than the cutting 
end. This nipper will cut music wire. 

Price, Sin. $1.50; Gin. $1.75 
Ideal and Leader Sprin; auividere and 
Calipers, Ideal Surface ge s, Depth 
Gauges, and Fine Machinists’ ‘ools. 

(> Illustrated catalogue free to all. 
J. Stevens Arms and Tool Co., 
P.O. Box 280, Chicopee Falls, Mass. 


DUN GER 


Long Distance Electric Telephone 


ke) Sold outright for all purposes except public ex- 
changes. Protected patents. Works equally 
well on long or short Hines. The very best ’Phone 
onthe market. Prices reduced. Agents wanted. 
Vhe D’Unger Electrical Telephone Mfg. Co. 
167 Dearborn Street, CHICAGO, ILL. 


“OTTO” 


CAS ano GASOLINE 
ENCINES. 


P 4to100h.p. Can be used in 
cities or in country inde- 
pendent of gas works 
or gas machines. 


No Boiler, No Danger, 
OVER 45,000 SOLD. No Engineer. 


The Otto Gas Engine Wks., lncorp’d, Philadelphia 


in Electricity 
Steam Boilers, 


Cc. 


ARCHITECTURE, 


Mechanics, Steam Engineering, Mechan- 
ical-Drawing, Electricity, R. R. and Bridge 
Engineering, Plumbing, Heating, Mining, 
Enghsh Branches. Send for free circular, 
stating subject wish to study or your trade, 
Correspondence School of Industrial 
Sciences, SURANTON, PA. 


Study Electricity at Home 


by our correspondence method, with FREE APPARATUS. 
erms low. Cat. free. Scientific Machinist, Clevel’d, O. 


ROBERT POOLE. & SON Co 


ENCINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 


AMERICAN GAS FURNACE CO. 
of ELIZABETH, N.J., PATENTEES OF 
A Complete System for the generation of a 


CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 
res 


HIGH PRESSURE BLOWERS, ETC. 
(ce Illustrated Catalogues on application. 


Address, SO NASSAU STREET, NEW YORK. 


THE LAMBERT 
Gasoline Engine 


CHEAPEST POWER MADE. 


No Dust, Ashes, or Smoke. Costs 
less than One Cent per horse power 
ad perhour. Useseither Gasoline or Gas 


CREAMERY PACKAGE MFG. CO., 
1 to 5 W. Washington Street, CHICAGO, ILL. 


ARMSTRONG’S = PIPE « THREADING 


—AND— 


_ CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters’ Tools. Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. [#7 Send for catalog. 
Armstrone Mfg. Co., 
Bridgeport, Conn. 


PATENT AUTOMATIC 


CAN MAKING 
MACHINERY. 


Presses, Dies, and Special Ma- 
chinery for Sheet Metal Workers. 

Ge Special Satalogue of Soap ma- 
chinery and 200 age catalogue for —in 
Metal Workers sent . Which one = 
shall we send you? 


G. A. CROSBY & CO., 178 So. Clinton St., chisge: U.S. A. 


LE FINE GRAY IRON ALSO STEEL 
CASTINGS FROM SPECTAL TERN: 


eee pBLE FsrinAPANK| ao 


LEHIGH AVE. & AMERICAN_SJ. PHILA. 


ST er 


NOW READY! 


Fourteenth Edition of 


Experimental Science 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added, 


Just the thing for a holiday present for any man, 
woman,student, teacher, or anyone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects.new experiments 
in Projecticn, Iridescent Giass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantiall. 
hound. Price in cloth, by mail, $4. 


and beautifully 
alf morocco, $5. 


(SrSend sor rilustrated circuiar. 


MUNN & CO.,, Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


APRIL 6, 1805. ] 


Scientific American. 


223 


Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut st.. Philadelphia, Pa... U.S.A. 


¢# Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 pages, &vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 


Roe pS 
one DYREAKER 

"! GREATER CAPACITY USING LESS 
[| POWER THAN ANV OTNER ON EARTH 


(crinG MACHINE 


Ag EVERY Desc 


GATES IRON WORKS corr T 
50.S.CLINTON ST CHICAGO. 


REPAIR BICYCLES FOR A LIVING. 


Blasp 


ATES 
iv 


Oe: 
it 


iN 
ay 


Easy way to make 
GOOD Living, 


Full outtit— 


Bellows, Blowpipe, Vise, Files, Nippers, Spoke Threader, 
Solder, Borax, Spoke Wire. Full outfits tor factories. 
Ye" Send three 2-cent stamps for Illus. Catalogue of Tools. 
FRASSE CO. 21 Warren St., New York. 


No More DULL SHEARS! 


The DIAMOND SHEARS and 

SCISSORS SHARPENER. For 

Barbers, Tailors, Dressmakers, 

and every woman in the land. 
Warranted to sharpen any size 

Shears or Scissors in 10 seconds. 

Leaves_a keen and lasting 

edge. Beautifully nickeled. 

— Price ‘25 Cents. 

DIAMOND CUTLERY CO. 
64 Broadway, 


EDGE TOOLS 


are often nearly ruined by using a grind- , 
stone not adapted to tae work. Our | 
quarries produce a large variety of grits S 
suitable ror grinding any tool. 

Cer May we send you our Catalogue, 
which will gire you some information? 
GRAFTON STONE COMPANY, 
No. 80 River Street, GRAFTON, OHIO- 


“DIETZ” TUBULAR DRIVING LAMP. 


IT is the only practicable and 
pertect driving lamp ever made. 

IT will not blow out. 

IT gives aclear white light. 

IT looks like a locomotive head 


light. 
IT throws all the dgnt straight 
ahead from 200 to feet. 
IT burns kerosene. 
Ge Send for Book. 


RHR. E. Dietz Co. 
77 Laight Street, 
New York. 


FUNDAMENTAL PRINCIPLES OF 


Business; Their Application in Practice.—A lecture de- 
livered in the Sibley College Course by T. Dunkin Paret. 
A very interesting presentation of the subject, full of 
practical suggestions as to the conditions necessary to 
obtaim business and professional success. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998 and 
999. Price 10 cents each. To be had at this office and 
from all newsdealers. 


Ayents 
Wanted. 


IMPROVED LEVELING INSTRUMENT 


een The best low cost, general purpose 
foe —-—) instrument made for grading, exca- 
vating, measuring heights, petting 
any desired angle, etc. It will cover 
more points than any other instru- 
snent of twice its cost, and in many 
places will do the work usually done 
with very expensive instruments. 
Special inducement. Send for Cir. 


JOHN W. HARMON, 
65 Haverhill St., BOSTON, MASS. 


TIONAL TYPEWRITER 
== 


IRRESPECTIVE OF PRICE 
THE BEST, TRIAL PROVES 1T. 
Surpasses in many features, and 
equals in all points, any Type- 
writer made and soid in the 
Mm world at any price. Catalog E and 
Specimen of Color Work FREE. 
¢ NATIONAL TYPEWRITER 60., 
23d & Arch Sts. Phila, Pa. U.S.A. B 


D E A at A — E DY HE EAR 


on STRICTLY SCI- 
ENTIFIC principles. Satisfaction guaranteed or money 


refunded. No drums. Made of gold. Circulars free. 


EAR VAPORA'TOR CO., Y.M.C. A. Bldg., Chicago, Ill. 


Patented Jan. 13, 189:. 
est all around tentknown, 
|{.ight, compact, roomy, well 
Hventileicu, easily pitched. 
HOnly one pole required. Pole 
sade in 3jointswith extension 
year, which Saves going out- 
seiside to adjust guys. Patent 

- sii zs == light malleable iron pegs.and 
earry-bag, with shoulder straps, which holdsentire outfit. Highest 
Award at World's Fair, Chicago,1893. 20-page catalogue, free on 
request, fully illustrates, describes, vives prices, sizesand weights. 

A. S. COMSTOCK, Evanston, Ill. 


t The Electric Candle 


for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
popular projection by electricity. (#~ Send 
es for special circular. 

QUEEN & CO, (Incorporated), 
1010 Chestnut St. Philadelphia, U.S. Ac 


» Su USE GRINDSTONES? 


» YOU 
If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. (§@~ Ask for catalogue. 


The CLEVELAND STONE CO, 


New YORK CITY. . 


THE DENSMORE— 


“THE WORLD’S GREATEST 
TYPEWRITER.” 


LIGHTEST TOUCH, HANDIEST, QUICKEST, STRONGEST.—Adopted by U. 8. Government. 
Represented in more than 200 Cities in the United States, and in 


LONDON, 85 Queen street. 

PRAG, AUSTRIA, 55 Mariengasse. 
G@THENBURG, SWEDEN, Mr. A. Leffler. 
AUCKLAND, NEW ZEALAND. 14 Victoria Arcade. 
TORONTO, 37 Adelaide Street, Hast. 

WINNIPEG, MANITOBA, 408 Main Street. 


MUNICH, 17 Weinstrasse. 

S' ETE RSBURG, Puschkinskaja 7, 

BUENOS AYRES, 349 Calle Reconquista. 

SIDNEY, NEW SOUTH WALEs, Elizabeth Street. 
UEBEG, 25 St. John Street. 

ICTORIA, B.C., 23 Board of Trade. 


GP Active, Responsible Dealers Desired in all Foreign Cities. 


DENSMORE TYPEWRITER CO., 


BARNES’ 


New Friction Disk Drill 


FOR LIGHT WORK. 


Has these Great Advantages: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
4 shifting belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 


71999 Ruby St., Rockford, Ill. 


ENGINEERING FALLACIES.—AN AD- 
dress to the graduating class of the Stevens Institute of 
Technology, by President Henry Morton, or certain 
popular fallacies likely to be encountered by young en- 
gineers, and which may sometimes lead even able men 
astray when met within a new guise. With 2 figures. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

94. Price 10cents. To be had at this office and from 


all newsdealers. 
NICKEL 


AND 
ELECTRO-PLATING 


Apparatus and Material. 
THE 
Hanson & VanWinkle Co. 
Newark. N. J. 
81 LIBERTY ST., N.Y. 


35 & 37S. CANAL ST., 
CHICAGO. 


end your business card 


for 150 p. 1895 catalogue. | 


iS 


LATCH * MACHINERY 
M A * uN. 
Latest improved. Complete plants furnished. JOS. C 
DONNELLY, 1209 Buttonwood Street. Philadelphia, Pa. 


_ Watchiman’s Improved Time Detector 
BRS e+ with 12 or M Keys, with 
CD Satety Lock attach- 

4 ment. Patented 


or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U.S. for 
S. D. of N. Y. 

Te Send for circulars to 
E. IMHAUSER. 206 Broadway, New York. P. O. Box 2875. 

VAPOR ENGINE anv 


MONITO POWER COMPANY, 


8 Erte Street, Grano Rarios, Micniacan. 
Gaso.ine LAUNCH ENGINES ano LAUNCHES 


"THE ELECTRIC [_AUNCH CO. 


OrFrice AND WoRKS, 
Morris HEIGHTS, NEW YORK CITY. 
HYPNOTISM pitti one bw Personal bap aoe: 


ism 10c. Dr. Anderson, S A 4, Masonic Temple, Chicago. 


MESSRS. MUNN & Co, Solicitors 
of Patents, bave had nearly fifty 
years’ continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writingto Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 


PATENTS 


taken through Munn & Co. receive 
special notice in the Scientitic Amer 


ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
@8a year. Specimen copies free. 
Address MUNN & CO,, 
New York, 361 Broadway. 


Makes Photos while you smoke. Put white paper 
in Cigar Holderandin1 minute take out beautifully 
developed picture. Holder and6 nice undeveloped 
photos postpaid witn Novelty Catalogue for 10e. 
INGERSOLL & BRO, 65 CORTLANDT ST, N. Y. CITY. 


FOOT POWER MACHINERY 


Scroll Saws, Tools, Drills, Forges, etc. Send 4e for 
catalogue. ilkinson Co., 88 Randoloh St., Chicago. 


SEND 


you think of buying. 
= 
System. 


od 
C. STORY, 26 Central St., Boston, Mass. 


Sold outright. Cannot get out of order. 
Guaranteed free from infringement. 
Suitable for exchanges or private plants. 
so Send for Testimonials and Prices. 
ome good territory left for reliable agents. 
Mason Tecerrore Co., Ricnmonp, Va. 


ins repaired by the Cremona ; 


202 BROADWAY, NEW YORK. 
WIRE 


HARTMAN rx: FENCE 


For Fl ELD andénFARM 


Holds but DOESN'T HARM your stock. 
Can be built to STAY TIGHT all seasons. 
Get circulars & estimates from dealers or 


ZIT BROADWAY, NEW YORK. 


HART M AN M FG. C0. 601-2 MANHATTAN BLDG, CHICAGO. 


Factories:ELLWOOD CITY, Penna. 
For Beautiful Calendar, send 4 cts. in stamps. 


SENT FOR EXAMINATION BEFORE PAYMENT 


BI C direct from factory for$50 


MEN’S 
LADIES’ 

Illustrated catalogue explains our new plan. Send for 

it. F,S, WATERS &CO., 155 W. WASHNGTON ST. CHICAGO, ILL, 


= The INTERNATIONAL 
HIGH GRADE 


= AUTOMATIC 
om—____|NJECTOR. 


New Principles Applied. 
Wonderful Results Obtained. 


Working Range, 15 to 250 lbs. steam 
Grading Capacity, 6634 per cent. 


We make _handsomest, 
highest grade$100. wheel 


Best Hot Water 
Injector on Earth < 


Descrip- , 
tive Circwar 
on application. 


SAFETY THRUST COLLARS 
SOLID AND SPLIT, 
Of character and at price to suit ( 
‘athe most critical buyer. Dealers! 
in shafting will consult their \ 
interests in writing for Price 

List and Discounts. 
THE GOUVERNEUR MACHINE Co., Gouverneur, N. Y. 


GASOLI 


ENGINES. 


1 to 7% horse power. For Propelling Boats of all kinds. 
Cheapest Fuel, Absolute Safety, No Licensed Engineer, 
Simple Construction, }iundreds in Successful Use. 

CBr Write for illustrated catalogue. 
. GLOBE GAS ENGINE CO., 
Merion Avenue & 49th Street, PHILADELPHIA, PA. 


SEND FOR CIRCULAR. 


Parson's Horological Institute. 


School for (atchmakers 


ENGRAVERS AND JEWELERS. 


G=” Send for Catalogue and References. 


PARSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue, PEORIA, ILL. 


is WEES SSE aia BARNS) ER, PRE 
Pye ys =) SS SEY 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK- SMALL MACHINERY. 
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU SY N.Y. 


PATENT STEEL 


SKELETON LEGS 
ARE THE BEST. 
Established 1849. 
D. W. KOLBE & Son, 1888 Arch St., Philadelphia. 


RED GEDAR 
TANKS 28%. 


g Diameter. 
WHITE PINE. CYPRESS, REDWOOD. 


16 Murray St.. New York. WILLIAMS MFG.CO. 


36 8. Market St.. Boston. 
Kalamazoo, Mich. 


=) ELECTRIC TELEPHONE 


Sold outright, no rent, no royalty. Adapted 
||to City, Village or Country. Needed in every 
afz:||home, shop, store and office. Greatest conven- 
=< ilience and best seller on earth. 

| Agents make from $5 to §50per day. 

"| One in a residence means a sak toallthe 
“jneighbors. Fine instruments, no toys, works 

'!anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
‘never out of order, no repairing, lasts a life 
time. Warranted. A money maker. Write 


W. P. Harrison & Co., Clerk 10, Columbus. 0. 


VOLNEY W. MASON & CO. 
FRICTION POLLEYS, CLUTCHES, atd ELEVATORS 


PROVIDENCE, R. I. 


MADE TO FIT YOU. 


Imported cloths—Suits and Overcoats 
from 810 to 820—the style and ma- 
terial you select. We are direct im- 
porters—gnarantee perfect fit, superior 
workmansiip and finest trimmings. 
We pay express charges to any part of 
the United States. Goods sent C.O.D.. 
with priviles3 of examination. Write 
f, for freecatalogue, samples and measur. 
ing instructions. 

4 THE PROGRESS TATLORING ©O, 
262 and 264 StateSt., Dept. 24, — Chicago. Tl. 


poss 


ms 


We 


Be IE Send for late Catalogue “C.” 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


re 


Branches: CHICAGO—NEW YORK. 
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We would not have expended 


HUNDREDS OF THOUSANDS OF DOLLARS 


doing galvanizing, for which we made no extra charge, had 
there not been meritintt. Galvanizing c onsists in coating the 
strong but most perishable (in thin sheets) metal, steel, with 
the almost indestructible (even when very thin) metals, zinc 
and aluminum. If there were not great merit in galvanizing, 
no one would pay 44 more for galvanized barbed wire or sheet 
iron than ungalvamized costs. If we were making painted 
windmills to-day, we should furnish an 


Si. for $7 5 


That isa good price for an 8-foot painted windmill. 

WE BUILD FOR THE AGES. WE WOULD NOT SELI 
YOU A POOR, PAINTED WHEEL, NOR ONE MADE OF 
METAL GALVANIZED BEFORE BEING PUT TOGETHER, IF 
YOU WOULD PAY US DOUBLE PRICE FOR IT. We build 
the best we know, and knowing that painted thin sheets are 
practically worthless, we have nothing to do with them. The 
enormous cost of preparing to do galvanizing, and of doing it 
well on a large scale, deters others. SOME BUY GALVANIZED 
SHEETS AND PUNCH AND SHEAR AND MAKE THEM UP 
AFTERWARD. WIIEELS OR VANES MADE OF GALVANIZED 
£HEETS RUST OU'T FIRS'T AROUND 'THE RIVETS, JOINTS, 
AND EDGES, AND ARE, THEREFORE, NOT SO GOOD AS 
PAINTED ONES. How any concern can get our prices for 
painted windmills and painted towers, or those made up of 
galvanized material, cut, sheared and punched after the gal. 
vanizing is done, can only be explained by the fact that people 
who buy them are ignorant of the value of galvaniemg. We 
now galvanize everything after it is completed, even bolts and 
nuts. We galvanize with the most improved processes and in 
the most perfect known and attainable manner. 

The process: When a sectionof an Aermotor W heelis alt 
riveted up, completed and cleaned of rust and impurities, it is 
immersed in melted zinc and aluminum and left 
there until it becomes ashot as that metal,and 
until every crack, cranny, crevice, pore 
aud operingoy, every sort is filled, 
closed up and satu- ¥ rated with the 
molten metal, and 
pieces composing the 
soldered and welded 
then you have some- 
during and reliable. Itis © 
doers cannot afford to doit. 
aluminum melted from one 
Silvery white coating which 
every portion of the Aer'mo- 
ts zinc and aluminum when 
atime, forms, with thesteel, 
alloy, which canuot be 
indestructible. In our pre+ 
prices of ,wind- mills, 
illustration of what we 


whole 23 
section become 
together as one ece, 
thing that is strong, en- 
expensive to do, and small 
We keep 60 tons of zinc and 
year’send to another. The 
Jills erery pore and covers 
tor Wheel, Vane and Tower, 
atis first put on, bur after 
@ chemical combination or 
melted and is practically 
vious ad. we talked of 
towers, etc., and as an 
could do in the way of 


Agents 
Wanted 


Pecan wuss Ton=eneDucres. 


Oru in position. 


Window Shutter Bower. Pat- 
ent rights throughout the U.S, and 
information thereto can be had 
from_H. Mintzer & Co., 620 Market 
St.. Phila., Pa. 


COLD 


PLATE. 
CUT THIS OUT and send it to 
us with your name and address 
and we will send you this beautiful 
gold finished watch by express for 
examination. You examine it at 
the express office, and if you think 
ita bargain pay our sample price 
$2.75, and it is yours, It ismagni- 
icently engraved and cqual In 
appearance to a genuine Solid 
Gold watch. A guarantee for 
five years with every watch, 
write to-day, mention whether 
you want gents’or ladies’ size. 
THE NATIONAL MEG, 
& IMPORTING CO.. 
334 Dearborn St.,Chicago, Ill. 


MONEY MADE 


selling Beveridge’s Automatic 
Cooker. Best cooking utensil. Food 
can’t burn, No odor. Saves labor and 
fuel, Fits any kind of stove. Agents 
wanted, either sex. Good Pay. 
One agent sold 1730 in one town. 
———-- Write for terms.—— 
W.E.BEVERIDGE, Baltimore, Md. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. EQ CALDWELL CO.. 

217 K. Main Street, Louisville, Ky. 


REDESIGNING AN OLD ARTICLE AND PUTTING 
IT LN INFINITELY SU- PERIOR SHAPE AT A 
RIDICCLOUSLY SMALL 4 8 PRICE, ANNOUNCED 
THE OFFER OF AN ALL-STEEL VERY SUPERIOR FEED 
CULTER, WORTH $40 AS PRICES GO, AT $10, IN OUR 
NEXT AD, WE SHALL OFFER YOU SOMETHING OF STILL 

GREATER INTEREST. Aermotor COs, Chicago. 
{2 Please mention SCIENTIFIC AMERICAN. 
Gé i] 
THE STANDARD 
THE ONLY 
DRIPLESS STRAINER 
in the world. 
No drip to soil table 
linen. Nowires to clog 
spout. No falling off. 
Beautif’y nickel plated. 
Sent to any address ON SSxmmamenmammarge 
receipt of price,'25C. —agatentan ave “37 Maiden 1 
. Maiden snes 
Standard Strainer Go. “NewYork city. 
WATER WHEELS. 
Send for Pamphlet. 
JAMES LEFFEL & CO., 
Springtield, Ohio, U.S. A. 
INCUBATORS 
Self-Regulating Brooders. 
Most Perfect Machines, Best 
Material and Workmanship. 
_ Our Thermo Regulator 
is so accurate that thermom- 
eter can be dispensed with. 
15 breeds high-class poultry. 
Full stock poultry supplies. - 
Send 4c. for large illust’d catalogue. Peerless Incu- 
bator & Brooder Co, , 515 Obio Street, QUINCY, ILL. 
The Improved, SELF REGULATING, 
“O\d Reliable’ has no superior, 
World's Favorite. 6 Cents in stampa for 
new ll2 page Poultry Guide and Catalogue 
for 1895. | Pounrry von Prorrr made 
plain, Address, RELIABLE INCUBATOR 
AND BROODER CO., Quincy, Inzs. 
and HEAD NOTSES relieved by using 
Wilson’s C ton Sense Ear Drums 
New scientific ention, entirely different 
in construczion from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given norelief. 
‘They are safe, comfortable. and invisible; 
have no wire or string attachment. \rite 
for pamphlet. Mention this paper, 
WILSON EAR PRUM MEG. CO. 
Louisville Trust Co. Bldg., Louisville, Ky., 
and 1122 Broadway, New York City. 
pcenTs 14 KARAT 
aLAD) 
sige’ 


. : ; “Send 2c. stamp for 24 


Engineers and Fireme page pamphlet con- 


taining a list of questions asked by a board of examin- 
ing engineers Stromberg Pub. Co., St. Louis, Mo. 


d MORSE UNIVERSAL >>, ye (ABLE 
MORSE UGTA 
THE LARGEST AND MOST COMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY, 


Morse Macnt 


NE CO.ROCHESTER NY 


224 


Scieutitic 


Aerican. 


[APRIL 6, 1895. 


ADodvertisements. 


ORDINARY RATES. 


Inside Page. each insertion, 7d5_cents a line 
Back Page. each insertion. - $1.00 a line 


Ge For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. engravings may head aGver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


Crescent Bicycles. 


$ {Ne 1, (for MEN), 28in. Wheels, 23 Ibs. 
75 \No. 4, (for LADIES), 26 in, Wheels, 22 ibs. 


$ Oo {No. 2, (for YOUTHS), 26 in. Wheels, 21% lbs. 
5 No. 5, (for MISSES), 26 in. Wheels, 24 lbs. 
$40 { 


No. 3, (for BOYS), 24in. Wheels, 21 Ibs. 
No. 6, (for GIRLS), 24 in. Wheels, 23 lbs. 

For experienced riders desiring a reliable light 
weight Bicvcle, we recommend our CRESCENT 
SCORCHER, 20 Ibs., 28 in. Wheels. PRICE $90. 

Wustrated Catalogue Free on Applicaizon, 


WESTERN WHEEL WORKS, {Smicacoe™ 


CHICAGO. 


buys a beautiful little Canoe; or $l 25 


a Magnificent Pleasure Boat for 

. DOUCLAS 
HOE 1S THE BEST. 

FIT FOR AKING, 

$5. CORDOVAN; 
% FRENCH & ENAMELLED CALF. 
94.5350 Fine CALF &KANGAROQ 
$3,509 POLICE,3 SoLEs. 


0 $2. WORKINGMry. 
$28 “EXTRA Fl NEMENS, 
1 $2.$1.75 BOYS SCHOOLSHOES, 
pone 
2 PS ILS 

Best DONGOLA, 
SEND FOR CATALOGUE 

-L.-DOUGL 
BROCKTON, MASS. 
Over One Million People wear the 


W. L. Douglas $3 & $4 Shoes 


All our shoes are equally satisfactory 

They give the best value for the money. 

They equal custom shoes in style and fit. 

Their wearing qualities are unsurpass 

The prices are uniform ,---stamped on 8 

From $1 to $3 saved over other makes. 
__._fyour dealer cannot supply you we can, 


KEUFFEL & ESSER CO 129 Fulton and 


« 42 Ann Streets, N.Y. 
BRANCHES: 


111 Madison St., Chicago. 708 Locust St., St. Louis. 


Drawing [laterials 


Esser’s Patent Pivot Joint Compasses, the acme of 
perfection, superior to all other pivot joints. Handsome 
twelve page pamphlet “ How to Select Drawing Instru- 
ments,” sent free on application. 


$I 8 Ge Send for 60-page illus catalog. 
J.H. RUSHTON, CANTON, N.Y. 


L 
S 


DARLING, BRowN & SHARPE, PRov., RL 
TOOLS FOR MACHINISTS’ UBE. 
CATALOGUE ON APPLICATION, 


American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 


or contact Telephones. 


HAND FORGED 


a 


RAZOR STEE 
ow Woe 


SA 


OX 


YRbomng $85 AND $100 
i King» All Roads) ? 
: FIVE AoGEC Sc aaiee ANG MEN'S. H 
ERIDEA MONARCH »*KEEP IN FRONT & 
?MONARCH CYCLE CO.? 
: CHICAGO, U. S. A: 5 


* {New York. Memphis, Detroit, Denver, Sait Lake 
= BRANCHES City, San Francisco, Portland, Toronto 


seeceeeenceeeseceeeseesessesazensecees 


BUY | 
TELEPHONES 


That are good—not ‘cheap things.’’? The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are BOTH GOOD. 


WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 


IDE > 
BICYCLES. 


We guarantee a gain in power 
over other cranks of 12 per 
cent, with equal pedal force 
applied. 

Elliptical cranks made to fit 
all makes of wheels. 


Catalogue—small, 2 cents ; large, 4 cents. 
F. F. IDE MANUFACTURING CO., - - PEORIA, ILL. 


3 


INVESTIGATE 


L BLADES, 


Aluminum Handle, gamples, postpaid, with two 
blades, 73c.; four blades, $1.15. Our aim is 
quality, Our goods have been used since 77. 
Our best friends are our old customers. Stron; 
3-blade shop knife, $1; elegant 38-blade pearl, 
$1.50; 2-blade jackknife, 48c.; tested steel shears 
7 in., $1; hollow ground razor, $1.25. 80-page 
list free, and “ How to Use a Razor.” 


MAHER & GROSH, 40 A Street, Toledo, Ohio. 
(= Foreign Orders Solicited. 


PERFORATED 


, ERY pesc! 


MACHINES. Corliss Engines. Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. Co., 899 Clinton Street, Milwaukee, Wis. 


Mi 
;" 


Alfred C. Kemper, Mnfr., 208 Lake-st., Chicago§ 
-. BRANCH EE PONDON, 86 Oxford-st., W. 3 


SMALLEST CAMERA MADE 
Carry 


akes 


7 . J 
your} 


Taubenstras: 


Motor of 19" Century 


. Can be used any place, to doany 
\ work, and by any one. No Boil- 
\| er! No Fire! No Steam! No 
\\ Ashes! No Gauges! No Engi- 
Jneer! A perfectly safe Motor 
/ for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
Charter Gas Engine Ca. 

P.O. Box148, Sterling, Il. 


cs 
Ecoxomy, Re.iasriry, 
SiMpLcvry, SAFETY. 


The 


Pulverizer of all Re- 
fractory Substances. 


Only _ Perfect 


Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock; 14 to 2 
tons per hour on Portland Cement, Quartz, or Ores, depending 
on hardness of material to be pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 


NO JOURNALS IN GRINCING CHAMBER. 
MUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. 
TO CONSTRUCTION AND CAPACITY. 
LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATERIALS 


Correspondence solicited, and illustrated de- 
scriptive pamphlet. furnished on application to 


é Bradley Pulverizer Co., 92 State St., Boston. 


BALL RIGID ON SHAFT, HAVING DIRECT POSITIVE ACTION ON MATERIAL. 


FIRST COST, WEAR, AND OPERATING EXPENSE MUCH LESS THAN STAMP MILLS, 


MINI- 
IT 1S ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS 


WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


Durable—Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as Ccoale 
tarroofingsdo. (27 Send for 
free sample of roof 12 years old, 
with circular and price list to 


WARREN CHEMICAL 

F & MIG. CO., 

Ge 85 Fulton Street, 
New York, U. S.A. 


competent 


STRICTLY HIGH GRADE MAN 


to handle 
the Sales Department of any Specialty Manufactory, 
wishes to engage with a concern that can ofrer prospects 
Of a partnership later on. Five years’ experience man- 
aging salesman for one of the most successful specialty 
manufacturers in the U. S._ Correspondence solicited. 
Address H. W., 70 Johnston Building, Cincinnati, Ohio. 


The New Model 


emingston 
~  lypewriter. 


MATCHLESS CONSTRUCTION, 
UNEQUALED DURABILITY, 
UNRIVALED SPEED. 
Many Notable Improvements. 
SEND FOR ILLUSTRATED CATALOGUE. 


Wyckorr, SEAMANS & BENEDICT, 
327 BROADWAY, NEW YORK. 


The First in America. 
Used for Bicycles, Locomot: 


© 1895 SCIENTIFI 


COLD DRAWN STEEL 


purposes where lightness and | 
THE SHELBY 8 


Nine years with best results, is the 
reason why the 


OLD CASOLINE 


ENCINES 


take the lead and have so 
great a sale. 
(=> Send for Catalogue. 


P. F. OLDS & SON, 
Box 218, Lausing, Mich., U.S.A. 


AGENTS WHT ex FIVE TOOLS WEI 
aoc ©.H.BESLY& CO. 


CATALOGUE 
CHICAGO, ILL.U.S.A.— 


“AND AGENCY. 


At Price 


Bicycles, Watches. Guns, Buggies, Harness, 
Sewing Machines,Organs, Pianos, Safes, Tools 
Scales of all_varieties and 1000 other articles. 
Lists free. Cutcago ScaLE Co., Chicago, Ll, 


SEAMLESS TUBING 


ives, Yacht, Fire, and Marine Boilers, and all Mecbanical 
reat strength are desired. 
EEL TUBE CO., Box 15, SHELBY, OHIO. 


C AMERICAN, INC. 


ENGINES Boilers and Machine Tools. New 
J 5 and Second-hand. Send stamp for paper 
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y. 
M E R Y Emery Wheels, Grinding Ma- 

9 chines and Grinders’ Supplies, 


Quick process and large stock, When ina hurry, 
buy of THE TANI'TE CU., NEW YORK CITY, 
CINCINNATI, and STROUDSBURG, PA. 


$8.22 


Size of 
Pictures, 


3%x3% in. 
Weight of 

Camera, 
21 OZ% 


THE BULLET. 


A roll film camera that hits the mark every time. 
It’s a repeater too ; shoots 12 times and can be 


Reloaded in Daylight. 


The Bullet is fitted with our new automatic 
shutter. One button does it all—sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. 


An Illustrated Manual, free with every instru- 
ment, explains its operation and tells how to finish 
the pictures— but ‘“ we dothe rest’? when you prefer, 


EASTMAN KODAK CO. 
Rochester, N. Y. 


AMERICA 4 ft. Desk $16 
DES 


Abin 18 
—oo— 


5 “vow 20 
18-20 E. Van Buren St., Chicago, U.S. A. 


Camera Catalogue Free. 


Send for catal. 


@ ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 


TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 


; Canada, or Mexico, on receipt of Three Dollars by 


the publishers; six months, $1.50; three months, $1.00. 


Clubs.—Special rates for several names, and to Post- 
masters. Write for particulars. 


The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make aJJ orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway. New York. 
or 
«==« THE 


Scientitic American Supplement 


Thisis a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many cf which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
preserts the most recent papers by eminent writers in 
al] the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Heconomy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


———§———_- 


Building Ldition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $250 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern Architectura] Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


The SCIENTIFIC AMERICAN is printed with CHAS, 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


